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Rothamsted Experimental Station 


Condensed from Agricultural Progress 


Sir E. John Russell, D.Sc., 


F.RS. 


Director, Rothamsted Experiment Station 


HE Rothamsted experiments 
were initiated in 1843 by 
John Bennet Lawes, an Eng- 
lish country squire, who lived in 
the beautiful old manor-house of 
Rothamsted. The times were bad 
for farmers, and as Lawes de- 
pended on farming, his purpose 
was to get more out of the land. 
At that time the yield of wheat 
on the estate, and probably in 
England as a whole, was about 
20 bushels per acre, but in some 
seasons it fell much lower. 
Lawes had a taste for making 
agricultural experiments, and 
great luck in that his experiments 
nearly always succeeded. He 
knew a little chemistry and some- 
thing about the composition of 
farmyard manure, then the regu- 
lar manure on all farms. He had 
found by experiment that one 
of its constituents, nitrogen, 
could advantageously be given 
to crops in the form of sul- 
phate of ammonia, a by-product 
in the manufacture of coal-gas. 
He further experimented with 


bones, which had worked marvels 
on some of the English pastures, 
but had failed at Rothamsted: 
he found that if they were treated 
with sulphuric acid they became 
effective, being converted into the 
substance then called superphos- 
phate of lime. At that time bones 
were dear but rock phosphate, 
which had only just been discov- ~ 
ered, was cheap, and Lawes 
found that on treatment with sul- 
phuric acid it yielded the same 
superphosphate of lime as did 
the more expensive bones. He 
patented the process, set up a 
factory near London, and made 
artificial manures for the first 
time in history. For many years 
the whole superphosphate indus- 
try was in his hands and he 
amassed a considerable fortune. 
Lawes continued the field experi- 
ments on his farm, and in 1843 
brought to Rothamsted a young 
chemist, Joseph Henry Gilbert. 
Lawes and Gilbert were strik- 
ingly different. Lawes was a man 
of great vision, who could lay 
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down the general lines and work 
out the bold outlines of a scheme, 
but he had little capacity for de- 
tail. His notebooks are mainly 
blank spaces, where he meant to 
enter observations, but did not. 

Gilbert was entirely different 
in character. He lacked the imag- 
ination and the power of laying 
down bold outlines, but he had a 
wonderful aptitude for detail. His 
notebooks are a mass of figures 
so crowded that you cannot tell 
what the investigation is about or 
what he was striving to accom- 
plish. The figures, however, were 
accurate, the observations care- 
fully made and carefully re- 
corded. 

The combination of Lawes and 
Gilbert was almost ideal for 
scientific purposes. They worked 
together for 60 years, the longest 
scientific partnership in history; 
Lawes’s ideas, with Gilbert’s 
painstaking skilful work and close 
attention to every detail, ensured 
that the greatest accuracy pos- 
sible at the time was attained in 
all the experiments. This fine 
combination of two distinct quali- 
ties gave the Rothamsted experi- 
ments the character they have 
always possessed. For the first 
12 years Lawes and Gilbert 
worked in a barn fitted up as a 
laboratory; here the first super- 
phosphate was made from im- 
ported phosphate and sulphuric 
acid; it was tested on the field, 





August 


now well known as Barnfield, 
which lay just outside. 

One great problem which 
Lawes and Gilbert set out to 
solve was to account for the 
fertilizing value of farmyard 
manure. The fact was well 
known, but there was no satisfac- 
tory explanation. Lawes and Gil- 
bert proceeded by a method that 
still, after 80 years, remains our 
best: they analysed the farmyard 
manure and made vegetation 
tests with its various components, 
organic matter, nitrogen com- 
pounds, and ash constituents, 
potassium, calcium and magnes- 
ium salts, phosphates and sili- 
cates, etc. The old idea had been 
that the fertilizing value lay in 
the organic matter or “humus,” 
but Liebig, in 1840, had argued 
brilliantly against this view, and 
suggested instead that the ash 
constituents, especially the po- 
tassium, calcium and magnesium 
salts, were the effective agents. 
Lawes and Gilbert were prepared 
to recognize the necessity for 
these mineral salts, but insisted 
that the nitrogen compounds 
were equally required. To put the 
matter to a test they laid out 
four plots of ground, receiving 
respectively no manure, farm- 
yard manure, ashes of an equal 
amount of farmyard manure, and 
these ashes plus a nitrogen com- 
pound (ammonium sulphate). 
The results were as follows: 
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Product of Wheat Per Acre. Broadbalk 
Field. Rothamsted, 1844. 


Grain Straw 
Bushels Cwts. 


Ny IN Sob a petra 16 1,120 
Farmyard manure (14 tons 

ar See Coe a cee aban 22 1,476 
Ashes of 14 tons of farm- 

werd GAGOPO «occ cceces 16 1,104 
Ash constituents plus a ni- 

trogen compound (ammon- 

ium sulphate) up to .... 26% 1,172 
The experiment showed that 


farmyard manure owes its value, 
not to the organic matter, as was 
for long supposed, nor to the ash 
constituents, as Liebig had sug- 
gested, but to the ash constitu- 
ents plus nitrogen compounds. 
This discovery was of the 
greatest importance to plant 
physiology, but Lawes and Gil- 
bert did not follow it up in that 
direction. Instead they applied it 
at once to an important agricul- 
tural problem then ripe for solu- 
tion. There was then (as nearly 
always now) a shortage of farm- 
yard manure on farms, and agri- 
culturists had for generations 
sought for substitutes, but with 
little success. Lawes and Gilbert 
saw that the mixture of ash constit- 
uents and nitrogen compounds 
would form an effective and more 
concentrated substitute, and, fur- 
ther, it could be obtained in very 
large quantities, and of course 
independently of farmyard man- 
ure. Geologists had discovered 
vast deposits of calcium phos- 
phate, which chemists had shown 
how to render soluble. Engineers 
were developing the manufacture 
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of coal-gas and producing large 
quantities of ammonium §sul- 
phate, while potassium com- 
pounds could be obtained without 
difficulty from wood ashes. Lawes 
and Gilbert therefore proceeded 
to experiment largely with these 
substances, while Lawes set up 
the first factory for producing 
superphosphate. 

At first farmers looked with 
some misgiving upon this new 
kind of manure (which was called 
“artificial manure” to distinguish 
it from farmyard, or “natural” 
manure); it seemed incredible 
that a small amount of powder 
without smell or taste could act 
as potently as a large quantity 
of the old-time, richly odorous, 
farmyard manure. But they soon 
came to recognize its value, and’ 
before long they were using 
many thousands of tons a year. 
It is safe to say that the remark- 
able development of British agri- 
culture which took place between 
1843, when Rothamsted began, 
and 1870 would have been im- 
possible without artificial ferti- 
lizers. During that period the 
British farmers not only kept 
pace with the growing needs of 
the population, but they helped 
to change the “hungry forties” 
into the more plentiful seventies. 
The use of artificial fertilizers is 
now developed throughout the 
civilized world, and the industry 
has attained enormous dimen- 
sions. 











Lawes and Gilbert went on 
for 20 years before they pub- 
lished much, and then they wrote 
up a full account of the experi- 
ments. Now-a-days it would 
be impossible for any experi- 
menter to continue so long with- 
out publication, but Lawes and 
Gilbert were quite independent 
of any Government or other or- 
ganization, everything being done 
at Lawes’s expense: hence they 
were able to please themselves. 
They then continued the experi- 
ments for another 20 years, and 
at the end of 50 years they wrote 
an elaborate account of their re- 
sults. Having done the field-work 
for 50 years, they continued it to 
the end of their lives. In 1902 
Sir Daniel Hall was appointed 
Director, and he continued the 
experiments till he left. I fol- 
lowed him in 1912 and have con- 
tinued them ever since, and as a 
result we are now growing the 
93rd crop of wheat, the 84th crop 
of barley, the 80th crop of hay 
and the 58th crop of mangolds, 
the treatment of each plot being 
the same year after year. It is 
this long continuance of the ex- 
periments on the same ground 
that gives the Rothamsted field 
plots their distinctive character. 
Nowhere else in the world is there 
a set anything like as extensive or 
as old, the nearest being Ameri- 
can experiments commenced 
many years later at Wooster, 
Ohio; at State College, Pennsyl- 
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vania; at Champaign, Illinois; 
also a second set begun by A. 
Voelcker with Lawes’ and Gil- 
bert’s co-operation at Woburn in 
England, and now brought back 
under Rothamsted management. 

Microbiological investigations 
were begun by Warington at 
Rothamsted about 1879, as the 
result of analyses of the drainage 
water from some of the plots. 
When Lawes and Gilbert began 
their experiments they used sul- 
phate of ammonia as their nitro- 
genous fertilizer, but the com- 
pound that appeared in the 
drainage water was always a 
nitrate. This had already been 
demonstrated by the French 
chemists about 1860, and the 
question arose: how was the ni- 
trate formed? After many years 
of discussion the answer came, 
again from France, that it was 
formed by micro-organisms which 
oxidized the ammonia. Waring- 
ton spent 10 years in trying to 
isolate the organisms, but with- 
out success: the problem was 
solved by a young Russian bac- 
teriologist, Winogradsky. War- 
ington had, however, shown that 
the process occurs in two stages: 
first the formation of a nitrite 
and then its oxidation to a ni- 
trate; he also obtained much val- 
uable information about the 
properties of the organisms con- 
cerned and he isolated numbers 
of other organisms from the soil. 
In the last few years there has 








1937 


been an important widening of 
the scope of the Rothamsted 
work. As the fundamental inves- 
tigations developed they were 
found to have useful applications 
elsewhere also; there came re- 
peated invitations from the 
United States to lecture on the 
Rothamsted experiments. The 
Rockefeller Foundation increased 
our accommodation for post- 
graduate workers by giving us a 
large range of glass-houses. Re- 
quests came from the Sudan, 
Palestine, Australia, New Zeal- 
and, South Africa and India for 
personal visits and discussions 
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important still, when the Imperial 
Agricultural Research Confer- 
ence was called in October, 1927, 
one of its recommendations was 
the establishment of an Imperial 
Soil Bureau at Rothamsted to 
supply information on problems 
connected with soils and fertiliz- 
ers to all agricultural depart- 
ments and research workers in 
the Empire. The Bureau is now 
in full operation with Mr. G. V. 
Jacks as deputy-director. This 
serves as a valuable link with 
other soil workers and has greatly 
strengthened the resources of 
Rothamsted. 








with experts on the spot. More 
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When Should Alfalfa Be Cut? 


Extensive experiments have been carried on within recent years 
to determine the stage at which alfalfa should be cut. Results at the 
Wisconsin, Kansas, Nebraska, Minnesota and Ohio Stations seem to 
prove conclusively that if alfalfa is cut between the succulent and early 
bloom stages, which results in a fine-stemmed, high quality hay, the 
stand suffers in consequence. This is due to the fact that the plant is 
not given an opportunity to store up adequate reserves, resulting in a 
weakening of the stand and a gradual dying out of the plants. In order 
to prolong the life of alfalfa stands in humid climates cutting should 
be delayed until the later stages of maturity, when the plants have 
reached full bloom. 

It is necessary, therefore, for the farmer to decide whether he 
wishes to secure the finest quality hay and replant his alfalfa meadows 
more frequently, or whether he is willing to sacrifice the quality of 
the hay in order to maintain the stand over a comparatively long period 
of years. Many farmers will probably prefer to follow a middle course, 
cutting when the alfalfa is about one-half in bloom, in which case the 
sacrifice on either side is lessened. 





Things Are Not What They Seem 


Condensed from Popular Mechanics 


Harley William Magee 


OTHER Nature had a rare 
sense of humor. She pro- 
vided man with the mate- 

rials to produce virtually any- 
thing his mind could conceive— 
but she omitted the labels. 

She scrambled, concealed and 
disguised her gifts with diabolical 
cunning. In a lump of coal, for 
instance, she hid the materials 
for beautiful dyes and rare per- 
fumes. In a spruce tree and the 
cotton boll she secreted the sub- 
stance of a shimmering fabric, a 
lacquer for your car or a handle 
for your tooth brush. She 
placed all her treasures in three 
great storehouses—the earth, the 
sea and the air—and challenged 
man to fit together the jumbled 
pieces of the colossal jigsaw puz- 
zle she had created. 

In the beginning, man took the 
raw materials provided by nature 
and clumsily adapted them to his 
needs virtually in their original 
form. To him, wood was wood 
and stone was stone. He knew of 
no way to change them into 
something else, so he made the 
best of the basic substances na- 
ture offered. Then man made one 
of his greatest discoveries. He 
found how to make a fire. And 


heat, he learned, changed the 
form of some of nature’s prod- 
ucts. 

Thus was born the era of chem- 
istry. Man began taking apart 
some of the materials which were 
his heritage from nature. And, as 
the centuries passed, he began 
putting some of these parts to- 
gether in a different pattern. He 
learned, for instance, how to re- 
move iron from ore with heat. 
Then he added carbon to the re- 
sulting product and obtained 
steel. 

And, strangely enough, man 
solved some of nature’s more 
complex puzzles before he began 
to realize what a marvelous 
chemical storehouse nature had 
provided in the simple and 
abundant materials everywhere 
about him—such common things 
as wood, air, water, salt, coal and 
growing plants. He isolated and 
identified rare elements, then dis- 
covered the possibilities hidden in 
a cornstalk. But, having finally 
learned the potentialities of these 
everyday substances, industrial 
chemists in the past two decades 
have been making over the world. 
Products of the farm, the mine, 
the forest, even the sea and the 
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air have been going to the chem- 
ical manufacturer by the millions 
of pounds and he has transformed 
these basic materials into new, 
man-made things of beauty and 
utility which have added comfort 
and happiness to our daily lives. 

Today, give one of these mod- 
ern chemists a lump of coal and 
he will do some remarkable 
things with it. Or present him 
with a Christmas tree and he will 
perform miracles. The magic of 
chemistry converts spruce or cot- 
ton into a soft fabric, a flexible 
lacquer or a durable plastic at 
the will of the scientist, and, in 
like manner, a lump of coal be- 
comes a dye or a perfume. 

The secret of scores of modern, 
man-made substances can be told 
in one word—cellulose. Cellulose, 
the fibrous or woody structure of 
plants, is one of the most plen- 
tiful materials produced by na- 
ture. Cotton, trees, straws, gras- 
ses, cornstalks, sugar cane, flax 
and hemp all contain cellulose in 
the form of fibers but for chem- 
ical purposes, cellulose is obtained 
principally from spruce and cot- 
ton. The du Pont company alone 
annually converts about 52,000,- 
000 pounds of cotton and 74,000,- 
000 pounds of wood pulp into 
cellulose products. 

Once the chemist has isolated 
the cellulose in spruce or cotton 
with sulfite liquor, made from 
lime and sulphur, or caustic soda 
—salt plus electricity plus water 
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—he becomes a modern miracle 
man. If he treats this cellulose 
with nitric and sulphuric acids 
(nitric acid is ammonia plus air 
while ammonia is coke plus water 
plus air, and sulphuric acid is 
sulphur plus air plus water) he 
gets nitrocellulose which origin- 
ally attracted attention as the 
basic ingredient of smokeless 
powder. Nitrocellulose dissolves 
in many solvents to give viscous 
solutions or “dopes.” Spread this 
dope in a thin layer on a smooth 
surface and allow the solvent to 
evaporate and a transparent, flex- 
ible film remains. 

And that thin, transparent, 
flexible film revolutionized the 
automobile industry by making 
possible today’s mass production 
of cars. A few years ago cars © 
were finished with coat upon coat 
of slow-drying paints, enamels 
and varnishes. When the car 
reached the paint shop, there it 
stayed for days and weeks as 
men brushed and rubbed, rubbed 
and brushed. Chemistry changed 
all that by producing from nitro- 
cellulose—cellulose, water, air, 
coke and sulphur—a quick-dry- 
ing, long-lasting lacquer which 
reduced the finishing time from 
days to hours. 

Out of the same substance that 
covers, beautifies and protects 
your car, the chemist produces a 
host of other useful materials by 
adding softeners and plasticizers 
to control flexibility, softness, 
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rigidity, suppleness and other 
characteristics. For coating 
compositions, he also adds dyes 
and pigments to lend color. By 
coating cloth with lacquer, 
du Pont produces an impervious 
fabric which can be made to 
simulate the hide of any animal 
or the skins of reptiles. Or it can 
be produced to give an almost 
unlimited range of decorative ef- 
fects through the use of artistic 
designs and color combinations. 

This material, known as “Fab- 
rikoid,” is used for book bindings 
and you will find it made into 
traveling bags, brief cases, a 
tablecloth that looks like damask 
but is soilproof, durable wall cov- 
erings, furniture upholstery, 
coated fabrics for automobiles, 
window shades which can be 
washed with soap and water, 
men’s belts, parts for shoes and 
scores of other products. 

Blend camphor with nitrocel- 
lulose and you get another mate- 
rial of a thousand uses, not a 
lacquer but a plastic—“Pyralin.” 
When heated, this plastic can be 
worked like bread dough and it is 
produced in rods, sheets and 
tubes and in all the hues of the 
rainbow. It forms the “sandwich” 
between two sheets of shatter- 
proof glass ,it is made into toilet 
articles of beauty and durability, 
tooth-brush handles, advertising 
novelties, bath fixtures, fountain- 
pen barrels, toys, automobile trim 
and articles of office equipment. 
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“Pyralin” is tough, hard, solid, 
almost unbreakable and can be 
cut, sawed, filed, blown, rolled, 
planed, hammered, drilled and 
turned in lathes without cracking 
or splintering. Its surface can be 
made smooth and lustrous, rough 
or dull. It can be made trans- 
parent or opaque, it can be given 
any color or mottled effect. 

Now let’s return to our old 
friend, cellulose, the base of all 
these products. Instead of treat- 
ing it with nitric and sulphuric 
acids to produce nitrocellulose, 
let’s add salt to the water, air, 
coke and sulphur composing the 
two acids, but let’s obtain the in- 
gredients from a different source 
—lye and carbon disulphide, for 
example. Caustic soda—is salt 
plus water plus electricity, and 
carbon disulphide is coke plus 
sulphur plus heat. 

Treat wood pulp with these 
materials and you obtain, not 
nitrocellulose, but a sirupy so- 
lution known as viscose. Now ex- 
trude this sirup through a nar- 
row slit and into a bath of sul- 
phuric acid—sulphur plus water 
plus air—and you get, not a vis- 
cous solution, but a solid—a cel- 
lulose film. You know this film as 
“Cellophane”—the transparent, 
shimmery, flexible, moistureproof 
wrapper which protects nearly 
everything you buy. But this 
product of the stately spruce tree 
is more than a wrapper. It is used 
for decorative purposes in the 
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arts and crafts, it is made into 
rain capes and used in colors on 
hats, shoes and belts and for 
printing purposes. 

Now watch closely while the 
chemist performs another sleight- 
of-hand trick. Instead of extrud- 
ing the sifup through a slit and 
into an acid bath, he merely 
squirts it through tiny holes, 
called spinnerets, and into the 
acid. And it emerges not as a 
film, but as a filament—micro- 
scopic threads finer than human 
hairs, finer even than the silk of 
the silkworm. Here you see the 
birth of rayon, the first man- 
made fabric. So fine are the tiny 
strands that one pound of them 
would reach from the Atlantic to 


the Pacific but, when woven into 


yarn, it can be converted into a 
fabric of chalky crepe or trans- 
parent velvet, dull or lustrous, in 
solid colors or printed designs. 
Man at last has succeeded in do- 
ing mechanically what the silk- 
worm does—making a filament 
from a plant. The difference is 
that man uses spruce wood or 
cotton and works under scientifi- 
cally controlled conditions; the 
silkworm takes the mulberry 
leaves as they come. Moreover, 
the natural silk filament is a 
protein material, not cellulose. 
New and revolutionary things 
are being done with rayon today 
and so widespread have become 
its applications that the United 
States alone used more than 250,- 
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000,000 pounds of this man-made 
fabric in 1935, four times the 
consumption of natural silk. The 
production of rayon can be con- 
trolled scientifically to impart 
any desired quality, whereas so- 
called natural yarns possess cer- 
tain inherent qualities which the 
manufacturer must take or leave, 
he cannot change them. 

More than 700,000,000 yards 
of woven fabric were loomed 
from rayon in 1935, varying from 
sheer cloths of fine filaments to 
heavy ones of the wool type, 
delicate transparent and crush- 
proof velvets, sturdy plushes, 
smooth sheers, durable rough 
crepes, satins with a bright glitter 
and others which were lusterless. 
Many fabrics are created today 
which could not be produced at’ 
all with other textile fibers and 
the list is growing. Spun rayon, 
composed of threads made from 
cut-up filaments, also has opened 
up a completely new set of 
fabrics since it blends with nat- 
ural fibers to make novelty wools 
and many other materials. 

Various other products besides 
rayon and “Cellophane” are pro- 
duced from viscose. Put the sirup 
into a vat with chemical solids, 
stir it up and then dump it into 
the acid bath and it “freezes.” 
Treat the coagulated product to 
remove the chemicals, thus cre- 
ating holes where the chemicals 
were—and you have a sponge. 
Saw up this product and you ob- 
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tain a sponge of regular shape 
in any size desired. Sausage cas- 
ings and bottle caps also are 
made from the same sirup. 
Now, let’s return once more to 
our starting point—cellulose. 
Treat this cellulose with acetic 
acid—which gives vinegar its 
taste—and you obtain, not nitro- 
cellulose and not viscose, but cel- 
lulose acetate and the starting 
point for a new array of prod- 
ucts. Like nitrocellulose, it dis- 
solves in solvents to form viscous 
solutions, but its solubility char- 
acteristics are different. One of 
its characteristics is that it is 
slow-burning and hard to ignite, 
so it can be used to make products 
employed where fire would be a 
hazard. It goes into photographic 
film and safety film for movies 
and as a thin plastic sheet re- 
enforced with wire mesh it is used 
instead of glass in poultry houses 
because it admits ultraviolet light. 
It is worked into a plastic 
somewhat like “Pyralin” and it 
is made into a fabric, acetate 
rayon, and converted into high- 
style women’s wear. Acetate ray- 
on is more “immune” to stains 
of various kinds, perspiration, 
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grease, ink and fruit juices, it ab- 
sorbs less moisture, it dries quick- 
ly after laundering, does not 
wrinkle easily, resists water spot- 
ting, does not yellow with age or 
exposure to light and will not 
mildew in the tropics. What nat- 
ural fabric can boast* as many 
advantages? 

Thus has chemistry taken the 
fibers of growing plants and con- 
verted them into useful products 
seemingly as unrelated as the 
lacquer on your car, the lining of 
your coat, the barrel of your 
fountain pen and the wrapper 
around your cigar. All are broth- 
ers under the skin—their parent 
was cellulose. The elimination of 
cellulose products from our civili- 


“zation today would send us back- 


ward toward the Stone Age. 
Yet, many of the potentialities 
of this field admittedly are un- 
explored. Cellulose may be com- 
bined with many acids other than 
nitric and acetic and it seems 
probable that patient research in 
the chemist’s laboratory may some 
day produce a whole new series 
of cellulose derivatives just as 
important as the cellulose prod- 
ucts we enjoy today. 








Guard Your Flock Against 
Heat Prostrations 


Condensed from Everybodys Poultry Magazine 


Willard C. Thompson 


AST summer many poultry 
keepers suffered the loss of 
hundreds of healthy, vig- 

orous, active layers during a few 
days of excessively hot weather. 
The hot wave came more or less 
suddenly and many poultry 
houses proved to be incapable of 
sufficiently protecting the fowls 
against the intense heat. At any 
rate, the death rate was high, 
sudden, and terrifying. 

There are several suggestions 
for preventing heat prostrations. 

1. Get the layers outdoors, if 
possible. Confinement of layers 
has probably come to stay. In a 
few instances, however, it may be 
possible to plan to get the hens 
out of doors during hot weather, 
this being especially advisable if 
the yards have some source of 
shade in them. It will be better 
to sacrifice some egg yield due 
to letting layers out of doors 
during summer days than to suf- 
fer permanent loss of egg yield 
due to mortality of layers. 

2. Open up the summer poultry 
laying house. This means open- 
ing up both front and rear walls, 
and side walls, too, if possible, 
but enough to force a free move- 


ment of air, even a breeze, if one 
is stirring, throughout the house. 

(a) Open windows in front and 
rear, and side walls. If possible, 
lift the windows out entirely. 
Give ample open space through 
which fresh air may circulate. 
Too often insufficient openings 
are available. The result is that 
too little air movement is ob- 
tained. 

(b) Arrange for an opening 
between the droppings boards 
and the rear wall. It is easy to- 
build the droppings boards on a 
movable base, so that in winter 
they may be pushed up close to 
the rear wall, for warmth’s sake. 

(c) Change the arrangement of 
nests, if necessary, so that the 
hens while on the nests may have 
the cooling effect of air circula- 
tion. Move the nests 4 to 6 inches 
away from the wall and cover the 
backs with 1-inch netting. 

(d) Open up ventilators, if 
such there are in the house, and 
take advantage of every possible 
opportunity for air circulation. 

3. Use as little litter as may be 
needed to keep the floor in sani- 
tary condition. Thin litter makes 
the floor somewhat cooler. 


Reprinted by permission from Everybody’s Poultry Magazine, Hanover, Penna. 
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4. Spray the poultry house in- 
terior. In dangerously hot weath- 
er it may be useful to fill a knap- 
sack sprayer with cool clean wa- 
ter, and spray the interior of the 
laying house, wetting it down 
well. The hot temperature will 
create immediate evaporation and 
some lowering of temperature in 
the house will be very apt to 
result. 

On unusually hot days, a larger 
force sprayer used on the exterior 
expanse of roof will do much to 
cool down the overheated long, 
tar-paper covered flat poultry 
house roof. This extreme is not 
needed often, but quickly applied 
on mornings of excessively hot days 
may save many a valuable laying 
hen. 

5. Try painting the roofs with 
either white paint or with alum- 
inum paint. Both will deflect 
many rays and tend to make the 
roof a cooler type. In some in- 
stances, 10 or more degrees of 
temperature drop have been re- 
corded due to the painting of the 
roof. 

6. Insulate the under side of 
the roof rafters by nailing boards 
or insulation board material to 
the under side of the roof. This 
creates a dead air space of 4 
inches, and also acts as a buffer 
against the penetration of heat 
rays. The extra protection afford- 
ed by this doubling of the roof is 
particularly effective in hot 
weather, although next winter the 
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same thing will make the house 
warmer. We believe in this roof 
insulation as a sound principle of 
poultry house construction. 

7. Don’t overcrowd the sum- 
mer layers. Thin the flocks down, 
by spreading them out, if pos- 
sible. 

8. Double up on the water sup- 
ply, and, by all means, watch the 
water supply and see to it that 
not once does the supply run 
short. 

9. Plan for frequent inspection 
of the laying flocks during hot 
days and nights, and apply ex- 
treme measures as their discom- 
fort becomes apparent. 

There is no panacea which will, 
alone, suffice to guard laying 
flocks against the danger of ex- 
cessive summer heat. It is mostly 
a matter of common sense ap- 
plied in advance of the crisis. It 
is not a matter of any one of 
these things being used alone, as 
a rule. It is a matter of combin- 
ing several of them during the 
emergency. It is seen that some 
of these ideas must be worked 
out in advance, while others are 
brought into use suddenly. It is 
true that such things as the air 
space between droppings boards 
and rear walls, as the ventilated 
nests, the whitened roof, etc., will 
be beneficial in other ways than 
just helping to ensure against 
losses due to heat prostration. 
Most of these ideas are good 
economy anyway. 














Nature Gives Grass 


Condensed from New England Homestead 


J. B. Abbott 


sound knowledge of fer- 

tilizer practice has become 

about the most important 
part of a dairy farmer’s educa- 
tion. 

Hay, too generally regarded as 
merely so much bulk or stuffing 
to keep a cow from folding up 
like an accordion, and too gen- 
erally grown and cured without 
particular attention to securing 
maximum digestibility and nutri- 
ent value, must come to be recog- 
nized as the raw-material basis of 
our dairy industry and must be 
grown, harvested, cured and fed 
with a view to getting maximum 
nutrient value out of it in order 
to reduce the cash-out-of-pocket 
expenditure for concentrated 
feeds. 

By way of illustrating how im- 
portant good hay and good pas- 
ture really are in providing nu- 
trients for the dairy cow, and 
thus saving in the consumption 
of grain, I am going to take the 
case of a somewhat better than 
average dairy cow, a Holstein 
producing 40 pounds of 3.5% 
milk, and show her grain require- 
ments at different levels of rough- 
age feeding: 


With very liberal roughage 


(2% pounds hay-equivalent per 
100 pounds live weight) she re- 
quires 9.6 pounds grain per day. 

With usual roughage (2 pounds 
hay-equivalent per 100 pounds 
live weight) she requires 12.4 
pounds grain per day. 

With scanty roughage (1% 
pounds hay-equivalent per 100 
pounds live weight) she requires 
15.2 pounds grain per day. 

In order that a cow may eat 
2% pounds hay-equivalent per 
100 pounds live weight per day, 
the hay not only has to be offered . 
to her but it has to be good. 
Otherwise she will not eat that 
much. But in order that the 
roughage feeding may be light, 
only 114 pounds hay-equivalent 
per 100 pounds live weight per 
day, it is not necessary that the 
feeding be particularly restricted. 
If the quality is poor the cow will 
not consume much more than 
that anyway. 

The spread in grain require- 
ments, from 15.2 pounds per day 
with scanty roughage to only 9.6 
pounds per day with liberal 
roughage, is 5.6 pounds of grain 
per day. Allowing for a seven 
months’ barn feeding period and 
with grain at $45 per ton, the 


Reprinted by permission from New England Homestead, Springfield, Mass. 
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saving in the grain bill on ac- 
count of liberal roughage feeding 
amounts to $29.40 per cow per 
winter—$294 for a 10-cow herd. 
Take the case of the same cow 
on pasture: she requires, 
On excellent pasture 6.0 pounds grain 
On good pasture 9.6 pounds grain 
On fair pasture 13.2 pounds grain 
Here, because of the higher di- 
gestibility of pasture than of hay, 
we find an even wider extreme 
spread in grain requirements— 
7.2 pounds. During the two 
months in which it is entirely 
practicable to have really excel- 
lent pasture from permanent 
sward, with grain at $45 per ton, 
the saving in the grain bill 
amounts to $10.80 per cow—$108 
for a 10-cow herd. (And this 
makes no accounting of the bet- 
ter results during the remainder 
of the grazing season when pas- 
tures normally are not so good.) 
Including both winter and 
summer, the saving in the grain 
bill on a 10-cow herd with liberal 
roughage in the winter and ex- 
cellent pasture in the two best 
pasture months, as compared 
with scanty roughage and just 
fair pasture, amounts to $402 a 
year. That is not a large sum of 
money as measured by some 
standards, but it would be of 
interest to most 10-cow farmers. 
And it would pay for fertilizing 
and caring for the necessary 
acreage of hay and pasture and 
leave a very nice margin of profit. 
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But bear this in mind: the 
whole plan of grassland agricul- 
ture in a dairy country is predi- 
cated on producing better quality 
hay and pasture as well as on 
producing a larger quantity, and 
using that better quality and 
larger supply of grass and hay to 
reduce the grain requirements of 
the herd instead of to carry a 
few extra cows and feed them in 
the same old extravagant manner, 

Since 1931 the Ohio extension 
agronomists have carried on co- 
operative pasture fertilization 
tests on 52 farms. As an average 
of six years the check plot has 
yielded 1816 pounds of dry mat- 
ter per year, the superphosphate 
plot, at an average annual fer- 
tilizer cost of $1.50 per acre, has 
yielded 2757 pounds of dry mat- 
ter per year, and the complete 
fertilizer plot, at an average an- 
nual fertilizer cost of about $6, 
has yielded 4364 pounds of dry 
matter per year. 

Now what is the actual finan- 
cial outcome? How is it to be cal- 
culated? 

One way is to figure fertilizer 
costs against increased yields. On 
that basis superphosphate has 
given the largest return per dollar 
invested and complete fertilizer 
seems to be out of the picture. 
That is a plausible way of figur- 
ing, superficially, but let’s figure 
further. 

Another way is to figure all 
costs—interest, taxes, fencing, 
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and fertilization (if any) against 
total yield. On that basis, the 
check plot has provided the least 
costly feed, and fertilization of 
all kinds is out. Needless to say, 
this method does not yield the 
complete answer. 

Still another way is to recognize 
that the farmer has the cows and 
has to feed them and that he will 
have to feed them in the manger 
to make up for any deficiency of 
grazing. Because that method 
has been less commonly used and 
is less well understood, let me 
develop it a little more fully. 

Suppose farmer Smith can get 
just the same results as the Ohio 
average—and there is abundant 
evidence that he can approximate 
it. Suppose, further, that his herd 
needs the same amount of feed 
produced by the complete fer- 
tilizer treatment—4364 pounds. 

His cost sheet, then, for feeding 
those cows—and feeding the cows 
is the criterion, after all—would 
shape up about as follows: 


A. With complete fertilizer — nitrogen 
annually 
4364 pounds dry matter, produced 
on pasture, cost 
no supplemental feed to make up 
to 4364 pounds dry matter 0.00 
4364 pounds dry matter cost $ 6.00 
B. With superphosphate 
2757 pounds dry matter, produced 
on pasture, cost $ 1.50 
1607 pounds dry matter in supple- 
mental feed cost 





24.10 
4364 pounds dry matter cost $25.60 
C. With no fertilizer 
1816 pounds dry matter, produced 
on pasture, cost 
2548 pounds dry matter in supple- 
mental feed cost 38.22 





4364 pounds dry matter cost 





$38.22 
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So it is seen that when the cal- 
culation is carried through to the 
real feed cost—which is the basis 
upon which the working dairy 
farmer has to operate—the sup- 
posed economy of going without 
fertilizer or of inadequate fertili- 
zation is not economy at all. 

Calculations of the relative 
profit from different systems of 
pasture fertilization on the basis 
of returns per dollar invested in 
fertilizer are sound and entirely 
defensible in regions of virtually 
unlimited pasture acreage and 
excess feed production. They are 
not sound in regions with a lim- 
ited acreage of suitable pasture 
soil and deficient feed production. 
In regions such as New England, 
with a very limited acreage of 
really desirable pasture soil, and - 
deficient feed production, the cal- 
culation always must take into 
considerationthe relativeamounts 
of supplemental feeds which must 
be used and their cost. 

In the light of that fact, it may 
be seen that a fairly intensive 
system of pasture fertilization, 
accompanied, of course, by good 
grazing management, may be ex- 
pected to be almost invariably 
the more profitable under typical 
dairy farm conditions. 

It is costly—yes; but manger 
feeding is still more ccstly; ‘and 
half-starving the herd is the most 
costly practice of all. 











Discoveries Point to Higher Production Cows 


Reprinted from Hoard’s Dairyman 


Cecil E. Barger 


ISCOVERIES which may 

change the picture of the 

dairy industry have been 
made within the last few years 
at the Missouri Agricultural Ex- 
periment Station. These discov- 
eries, still in progress, concern the 
factors which cause the develop- 
ment of the cow’s udder and the 
secretion of milk. Once the com- 
plete answer is known as to what 
causes udder development and 
milk secretion, present dairy 
practices may be changed to more 
favorable ones which will increase 
the cow’s milk production. 

It has been known for a num- 
ber of years that the pituitary 
gland secretes hormones which 
stimulate growth, but not until 
recently in studies being con- 
ducted by Dr. C. W. Turner and 
his associates at the Missouri 
Station was the great importance 
of the pituitary hormones in re- 
lation to milk secretion discov- 
ered. 

The pituitary is a small duct- 
less gland located at the base of 
the brain, no larger than a pea, 
yet it produces chemicals called 
hormones, which have a power- 
ful influence on other parts of 
the body. These hormones have 


been found to affect directly and 
indirectly the yield of milk. 

Starting about ten years ago to 
work on the hormones regulating 
the growth of the udder, the 
Missouri workers first discovered 
that the duct system of the ud- 
der was stimulated by a hormone 
coming from the ovary, called 
the estrogenic hormone. Experi- 
mental injections into castrated 
animals caused the growth and 
branching of the mammary 
glands comparable to the mam- 
mary glands of a normal mature 
female. To obtain complete 
growth of the mammary glands it 
was found necessary, however, to 
inject a second hormone from the 
ovary, the corpus luteum hor- 
mone, which stimulates the lob- 
ule-alveolar system where the 
milk is made. 

In the latest work of Dr. 
Turner, it was found that the 
estrogenic hormone, rather than 
acting directly, stimulates the 
pituitary gland to secrete a hor- 
mone which causes the growth of 
the udder. This is significant, be- 
cause it has been found that 
after a certain amount of estro- 
genic hormone is injected, the 
maximum capacity of the pitui- 


Reprinted by permission from Hoard’s Dairyman, Fort Atkinson, Wisconsin 
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tary to secrete the unknown 
hormone is reached. If the un- 
known hormone can be isolated 
and quantities of it injected into 
a cow, it may be possible to grow 
the cow’s udder beyond its nor- 
mal size, and then by a balance 
of other hormones increased milk 
flow would be obtained. 

While the two ovarian hor- 
mones___ stimulated complete 
growth of the udder, they did not 
cause the secretion of milk. In 
1929 two French investigators re- 
ported that an extract of the 
pituitary would stimulate lacta- 
tion in animals which had mature 
mammary glands. In 1930 a Mis- 
souri worker, W. U. Gardner, 
started experiments to see if he 
could verify the results. Pituit- 
aries were obtained from a pack- 
ing plant, ground up, and an ex- 
tract prepared. The mammary 
glands of a rabbit were grown 
with the ovarian hormones, and 
then the animal was given the 
pituitary extract. After a week of 
injection, the glands were filled 
with milk. This was probably the 
first experimental rabbit which 
was stimulated to give milk en- 
tirely by the injection of hor- 
mones ! 

With this start, other experi- 
mental animals were used to see 
if they would respond. W. R. 
de Moss attacked the problem 
by using a tomcat, and before 
the end of the year he had the 
tomcat giving milk! 
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While chemists were purifying 
the lactation stimulating or lac- 
togenic hormone, other workers 
were starting a new line of work 
which has made possible a num- 
ber of other important discover- 
ies. It was reasoned that if the 
pituitary secretes a hormone 
which stimulates milk secretion, 
removal of the pituitary would 
cause lactation to stop, but to 
the surprise of all, the injection 
of the purified hormone failed to 
stimulate milk secretion again! 
What was wrong? One guess was 
that the pituitary secreted some 
other hormone necessary for 
milk-giving, so extracts of the 
entire pituitary were injected into 
the animals and lactation was 
immediately restored. 

Dr. Turner and E. T. Gomez - 
went out on the trail of the elu- 
sive “something” in the pituitary 
which was necessary for lactation 
in addition to the lactogenic hor- 
mone. Other workers had earlier 
discovered that the thyroid and 
the adrenal glands gradually 
stopped functioning and became 
smaller when the pituitary was 
removed. It was thought that the 
hormones secreted by the thryoid, 
called thyroxine, or by the ad- 
renals might be necessary. So 
these hormones were injected into 
lactating animals from which ‘the 
pituitaries had been removed. It 
was soon discovered that the hor- 
mone from the adrenals was the 
necessary factor, as _ lactation 
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could be maintained when it was 
injected along with the lacto- 
genic hormone. Thyroxine was 
found to augment the milk yield, 
but it was not found entirely es- 
sential for milk flow. 

Secretions from the adrenal 
glands, it was found, regulate the 
use of sodium chloride, or com- 
mon salt, by the body. When the 
adrenals do not function proper- 
ly, the salt passes directly 
through the body carrying great 
quantities of water with it. The 
passing of the large volume of 
water makes lactation impossible, 
and the animal wilts as if drying 
up. The adrenals were found to 
be stimulated by a hormone 
known as the adrenotropic hor- 
mone secreted by the pituitary 
gland. 

It is thought that thyroxine’s 
stimulatory effect is due to the 
increased blood flow which it 
causes. It has been found that in- 
jections of thyroxine will cause an 
increase in the pulse rate of as 
much as twenty beats per minute. 
This increased blood flow breaks 
down the stored fat in the body 
and thus increases the yield of 
butterfat. Dr. W. R. Graham, Jr., 
is now working on a new method 
of measuring the amount of blood 
flowing through the udder and 
the changes in the blood flowing 
through. As this method is de- 
veloped it should be possible to 
explain how the various hormones 
affect the blood and make it pos- 
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sible for more milk tobe produced. 

It has also been discovered 
that to maintain lactation in an 
animal with the pituitary re- 
moved it is necessary to give ad- 
ditional amounts of sugar, as the 
animal is not able to utilize sugar 
normally and the amount in the 
blood is usually low unless in- 
jections are made. In fact, some 
investigators are beginning to 
believe that the pituitary secretes 
hormones which affect not only 
the use of sugar in the body,-but 
the use of fat, protein, and min- 
erals as well. As the amount of 
sugar, fat, and protein in the 
blood has an influence on milk 
secretion, it will not be surpris- 
ing to find that all of these fac- 
tors in the pituitary control in 
part the yield of milk. 

While the hormones of the 
pituitary, as well as other hor- 
mones, are gradually being sepa- 
rated and purified, trials are be- 
ing made at various experiment 
stations to find the extent to 
which these hormones will affect 
the milk yield. It has been found 
that the injection of the lactation 
stimulating hormone will increase 
milk yield in some cows from 20 
to 50 per cent. Dr. Graham, 
while working at the Ontario Col- 
lege of Agriculture, showed that 
the feeding of thyroid or the in- 
jection of thyroxine would stim- 
ulate lactation 30 per cent and 
butterfat production in some 
cases 50 per cent. 
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An interesting development in 
the work was the discovery that 
the lactation stimulating hormone 
of the pituitary would stimulate 
pigeons to give pigeon milk. If 
the hormone is injected under the 
skin in the crop region, the milk 
secreting glands in the crop of 
both the male and female pigeon 
come into action. As pigeons are 
cheap, they are used instead of 
rabbits for testing the amounts of 
this hormone in the pituitaries 
of various animals. 

As yet there has been little 
attempt to make practical applic- 
ation of these many recent dis- 
coveries, investigations up to the 
present having centered around 
getting knowledge on what causes 
milk to be secreted. When all 
possible avenues to new knowl- 
edge in this field have been ex- 
plored, then the investigators will 
turntowaysofalteringthe amounts 
of the hormone secretions as a 
means to increasing milk and fat 
production. The answer to the 
problem of increasing the amounts 
of certain hormone secretions 
might lie in feeding, as some 
feeds are known to have a stimu- 
lating effect on the pituitary and 
thyroid glands. The investigators 
might find certain systems of 
milking and management which 
would more favorably affect the 
endocrine glands. 

Another possiblity is that the 
hormones may be injected di- 
rectly into the cow to make up 
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for her glandular deficiency. As 
already pointed out, investiga- 
tions show an increase in produc- 
tion of from 20 to 50 per cent. 
The cow would be tested and her 
exact deficiencies made known. 
Then a preparation supplying her 
deficiencies would be injected, 
perhaps daily, into her body, or 
a powdered preparation might be 
added to the feed. The great 
difficulty with this method is the 
cost, as preparations of the var- 
ious hormones are extremely 
costly. For that reason methods 
of obtaining the hormones will 
have to be improved before in- 
jection can be practical. 

It is Dr. Turner’s opinion that 
a more permanent and more im- 
portant long range value of the 
discoveries relating to the hor- - 
mones will be their value in the 
selection and mating of breeding 
animals which will correct the 
deficiencies now limiting milk 
production. To illustrate, he gives 
this practical example. A dairy 
farmer has a herd of cows which 
has a thyroid deficiency. He 
knows they are deficient in thy- 
roid, because after injecting the 
various hormones one at a time, 
thyroxine was the only hormone 
which increased the milk flow. So 
the farmer goes out and buys a 
bull which has demonstrated his 
ability to transmit to his daugh- 
ters thyroid glands more active 
than their dams. Mating such a 
bull with the thyroid deficiency 
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cows could reasonably be ex- 
pected to get daughters with 
higher production records than 
their dams. 

Similarly, if the farmer should 
find that his cows were deficient 
in the lactation stimulating hor- 
mone or the hormones secreted 
by the adrenals, he could offset 
these deficiencies by breeding to 
a bull of demonstrated merit and 
be rewarded with increased milk 
production in the daughters. 

Thus it is evident that the 
study of hormones and their re- 
lation to milk production is tak- 
ing the uncertainty out of dairy 
breeding. The explanation of 
nicking may lie in the fact that 
endocrine glands of one family 
offset deficiencies of the glands 
of another family. If that is true, 
instead of finding by chance two 
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families which nick, it will be pos- 
sible to search the dairy world 
for a bull that exactly supplies 
the hormones in which a cow is 
lacking. By methods of artificial 
insemination, which are now 
being developed, sperm could be 
carried long distances by airplane 
from the bull to the cow. Thus a 
far better dairy cow than is now 
common could be developed. 

When it is considered that little 
more than ten years has passed 
since the discovery of the estro- 
genic hormone and that all the 
knowledge concerning the relation 
of the hormones to milk secretion 
has been gathered since that time, 
it is not too much to hope that 
many of the more practical 
phases of the problem will be 
solved within an equal period in 
the future. 























Air Raid on Pests 


Condensed from Farm Journal 


J. H. Currie 


OU might say farmers are 

sprouting wings, so rapidly 

have airplanes been zooming 
into farm operations lately. 
Strictly speaking, they are not 
new as an agricultural imple- 
ment. For some years they have 
been used for cotton dusting, for 
such special jobs as rounding up 
wild horses on the range, and for 
seed sowing on cut-over land. An 
airplane roaring overhead at 100 
miles an hour can sow a lot of 
seed, and do it mighty well. 

It is in plant pest control work, 
using both dusts and sprays, that 
airplanes have made their great- 
est showing of late. This speedy 
method of pest control was wide- 
ly tried throughout the United 
States last year. Maine farmers 
tried it on potatoes; midwest 
growers on table peas; southern 
states farmers on cotton. Eight 
planes are now fighting the army 
worm in the Grand Prairie sec- 
tion of Arkansas. The use of 
planes is being considered for 
Mormon cricket control in the 
mountain states. 

It is on the Pacific Coast that 
airplane dusting has been most 
widely used. Particularly in Cali- 
fornia, where a wide variety of 


crops are found, plus a balmy 
weather that favors pest devel- 
opment. 

One big reason for the airplane 
in fighting pests is this: When 
epidemics of insects or plant dis- 
eases appear, they usually move 
fast and it takes a fast battler to 
keep up with them. Some of the 
new planes, equipped to dust 
from 100 to 600 acres per hour, 
can show any pest epidemic a 
good stiff race. 

Hard as it is to get actual fig- 
ures showing acreage dusted or - 
sprayed, a report of the Cali- 
fornia State Department of Agri- 
culture shows that over 100,000 
acres were dusted or sprayed by 
plane in California in 1935. 

Cost is one of the things that 
has held airplane dusting back in 
the past. Better equipped planes 
and better trained personnel have 
greatly assisted in reducing costs 
until in many sections they now 
compare favorably with ground 
dusting. 

The latest planes used in this 
work are built specially for dust- 
ing or spraying. They are 
equipped with extra large motors 
that give them enough power to 
zoom over power lines that might 
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encircle a field. They have care- 
fully designed hoppers and ap- 
paratus that shoot the dust down 
on the crop at a speed of 250 
miles or more per hour. At this 
terrific speed the dust will force 
its way through the densest spots. 
The backwash of the plane picks 
up the dust and rolls it over the 
ground, giving splendid coverage. 

Some of the new planes carry 
from 500 to 1,100 pounds of dust, 
depending on the altitude and 
type of landing field used. They 
need only a small field for land- 
ing. It requires from eight pounds 
to as high as 50 pounds of dust 
to cover an acre, depending on 
the crop. 

Liquid sprays are harder to ap- 
ply than dusts, but recent im- 
provements in atomizers are mak- 
ing them much more popular. 
One of the latest type atomizers 
is a small propeller, mounted on 
the wing, that is revolved by the 
air rushing past the plane. The 
propeller shaft drives a small 
atomizer mounted on the back of 
the wing. The spray tank, holding 
as much as 150 gallons of spray, 
is often mounted in the front 
cockpit with a pipe leading down 
to the atomizer. Four of these 
wind-driven atomizers provide a 
very finely distributed spray. 

Custom work, most of it is. A 
California operator recently told 
me that he charged from three to 
three-and-one-half cents a pound 
to apply dusts and from 23 to 30 
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cents per gallon for sprays. The 
farmer usually supplies the insec- 
ticides and hauls it out to the 
landing field. It takes only from 
two to three minutes to load the 
hopper in one of the modern 
planes and it’s away with its 
death dealing load. 

Airplane dusting is quite haz- 
ardous work, of course, but de- 
spite this fact, there have been 
few “crack-ups” by experienced 
operators who have been using 
good equipment. This, despite the 
fact that they often fly but a few 
feet above the ground and must 
be ready to quickly zoom over 
fences, power wires and other 
interferences. 

The autogiro is also proving 
valuable in the battle against 
pests—not for actual dusting or 
spraying, but for spotting isolated 
diseased or insect infested trees 
or plants. It is this type of craft 
which New Jersey pest fighters 
used during late May (1937) to 
fight cankerworms in woodlands. 

The United States Department 
of Agriculture has taken the lead 
in this work and last year used 
this relatively slow moving plane 
for discovering infestation of the 
dreaded Dutch elm disease in 
New Jersey, New York and Con- 
necticut. Peering down into the 
vegetation, observers can readily 
spot either diseased trees or the 
host plants of destructive insect 
pests. 








A. I. V. Silage 


Condensed from Guernsey Breeders Journal 


G. Bohstedt 
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HERE is now a great deal 

of interest in grass and le- 

gume silage. Dr. Artturi I. 
Virtanen, of Finland, has had 
more to do with this wide interest 
than anyone else. To be sure, 
grass silage, also alfalfa, red 
clover, sweet clover, and of 
course, soybean silage, have been 
made for many years, but often 
with indifferent success when 
legumes alone have been ensiled. 
But Dr. Virtanen, who is an in- 
vestigator at home in several 
fields of science, determined some 
of the causes of spoiled silage, 
the unfavorable fermentations 
that resulted in breaking up of 
valuable feed constituents, in 
leaching away of soluble nutri- 
ents, in heating, rotting, and 
molding. The answer to his in- 
quiry was acid. Acid in proper 
amounts and applied at the time 
of silo filling, more than any 
other factor, assured success. Of 
course, the moisture content had 
to be proper, and the kind of 
forage put into the silo had to be 
of high quality, freshly cut, leafy, 
and cut at an early stage of 
growth. 


Virtanen and his followers have 
promoted this so-called “A.I.V.” 
method of making silage in Fin- 
land and other countries. First in 
Finland because the need there 
was more acute. On account of 
frequent rains they have a diffi- 
cult haying season. Ensiling by 
his method better preserved the 
feed, saved especially the valu- 
able protein of which Finland had 
to import such large quantities by 
way of oil meals. Finally, long. 
winters are apt to bring on hu- 
man dietary deficiencies which 
may be prevented by milk and 
butter from cows fed this health 
giving, well preserved silage. 

As to our own country, similar 
conditions are found only too fre- 
quently; hence our interest in 
A.I.V. silage. We are further in- 
terested in this process as ap- 
plied to the preservation of alfal- 
fa and other legume crops be- 
cause of the rapid increase of 
acreages devoted to these crops, 
to the curtailment of grain crops, 
in part corn, which in many 
places are grown on land subject 
to erosion. With an increasing 
trend in this direction, our dairy 
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rations will be made up more and 
more of roughage, and less of 
grains and concentrates. In view 
of that likely development, the 
roughages, both hay and silage, 
need to be of high quality, they 
need to be palatable and nu- 
tritious, in order to permit high 
milk production. 

Briefly, the advantages of 
A.LV. and other new methods of 
making grass and legume silage 
may be found in: 

1. Harvesting hay independ- 
ently of weather condition. Ex- 
cessive rains will not discolor and 
leach the hay, and extreme heat 
and dryness will not cause shat- 
tering of leaves. 

2. Preserving nutrients, especi- 
ally protein and vitamins. From 
the standpoint of the health of 
the animals alone, this is a great 
advantage. 

3. Enriching milk and butter in 
the winter with healthful nutri- 
ents from well preserved silage. 
Many of the desirable food prin- 
ciples pass directly into the milk. 

4. Saving expensive protein 
concentrates by feeding home- 
grown grasses and legumes. Pal- 
atable and nutritious silage will 
also permit feeding less grain 
while still maintaining high milk 
production. 

A question may be, why this 
sudden interest in an imported 
idea. Haven’t we had good silage 
all along, not merely corn silage, 
but corn and soybean silage, and 
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even alfalfa silage and clover si- 
lage? Why is the new process of 
ensiling so much more efficient? 

Let us consider for a moment 
the usual processes going on in a 
silo, immediately the corn or 
other green material has been 
put into the silo. For some hours 
the plant cells respire, until all 
of the oxygen has been used up, 
the result of respiration being 
carbon dioxide gas. Meanwhile 
various acid forming bacteria de- 
velop in great abundance, break- 
ing sugars down into alcohols and 
acids. Yeasts also grow at first, 
while there is only low acidity, 
but they are stopped when the 
oxygen is used up. With plenty 
of sugar or soluble carbohy- 
drates available, usually the lactic 
acid bacteria and to a less extent 
the acetic acid bacteria produce 
lactic and acetic acid respectively, 
which inhibit the development of 
less desirable organisms, among 
them the butyric acid bacteria. 
The latter under unfavorable si- 
lage conditions multiply at a 
rapid rate and produce a very 
unpalatable silage. Also, in the 
absence of sufficient sugar, and 
consequently acid, there takes 
place a considerable breakdown 
of protein material, a so-called 
proteolysis, resulting in evil- 
smelling silage, so often met in 
legume silage. 

That is why alfalfa and other 
legumes frequently fail for silage 
—they carry too little sugar, 
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especially when they are fairly 
mature on being ensiled. On the 
other hand, they contain a lot of 
lime or base elements which com- 
bine with, or tie up, some of the 
acid that is formed in the ensil- 
ing process. In congequence the 
undesirable organisms and fer- 
ments may gain the upper hand 
and produce a silage of low feed- 
ing value, if not actually worth- 
less. 

During ordinary silage fermen- 
tation, therefore, the acid which 
is essential for preserving the ma- 
terial is produced biologically, is 
self - generated. During this pro- 
cess of some days, or weeks, 
there is always considerable ox- 
idation, heat of fermentation, and 
consequently destruction of dry 
matter, of proteins, and of some 
known and as yet unknown vita- 
mins or food principles. If con- 
siderable amounts of sugar are 
present, lactic and acetic acids 
are quickly formed, thus effec- 
tively preserving the material. 

But the quickest way of pro- 
viding acid is to apply it at the 
start before any destructive fer- 
mentation takes place. This was 
Virtanen’s idea, and the efficacy 
of his theory has been proved by 
himself and by experiment sta- 
tions in various countries. 

In Finland the usual silage crop 
is a mixture of grasses and le- 
gumes. The A.I.V. method has its 
most logical use with such’ a 
mixed crop or with a straight 
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legume crop. Corn, cane, and 
most grasses by themselves have 
plenty of sugar for fermentation 
and for abundantly protecting or 
preserving their large proportions 
of carbohydrates and what little 
protein and carotene they con- 
tain. This usually also applies to 
mixtures of corn or grasses and 
legumes, like corn and soybeans, 
provided there is at least as much 
corn by weight as soybeans. At 
the same time, acid has been 
used satisfactorily at times with 
mixed green material, corn or 
cane and legume, as well as corn 
or cane by itself. However, with 
respect to both protein and caro- 
tene, these crops, as compared 
with alfalfa, contain only a frac- 
tion of these important food prin- 
ciples. Hence the question of suit- © 
ability of corn or cane for the 
acid treatment. 

At the Wisconsin Experiment 
Station work has been carried on 
for four years, primarily with 
A.LV. alfalfa silage, but also 
A.I.V. soybean and other kinds 
of silage. The day before a field 
of alfalfa is to be put into the 
silo, a sample is taken, ground up 
in distilled water, and to three 
subsamples varying amounts of 
acid are added and left to stand 
over night. The next day the 
acidity of each of the samples is 
determined, to gauge the amount 
of acid that needs to be added to 
that particular crop of alfalfa to 
give the right acidity, or the right 
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pH, which must be between three 
and four. The amount of acid 
that needs to be added is affected 
by the kind of crop, the maturity 
of the crop, and the reaction of 
the soil on which it has grown. 

The amounts of acid that have 
been added to the various cut- 
tings of alfalfa have as a result 
of greatly varying dry matter 
content varied from about forty 
to sixty pounds, being a mixture 
of approximately three-fourths 
hydrochloric acid and one-fourth 
sulphuric acid, commercial grade. 
This mixture costs about one and 
one-half cents a pound, but has 
to be diluted to volumes of 
twenty to thirty gallons per ton, 
or to a dilution of 2N, before it 
can be applied to the cut fodder 
in the silo. The cost of acid per 
ton of green alfalfa varies, there- 
fore, from about sixty cents to 
ninety cents. In recent years, 
phosphoric acid is being advo- 
cated for the A.I.V. process, and 
when purchased in quantity, com- 
petes in economy with the other 
acids. Phosphoric acid has the 
advantage of introducing a valu- 
able mineral which tends to bal- 
ance the lime in legume silage. It 
has not so far been used in the 
Wisconsin experiments. 

The A.LV. silage was quite 
uniformly of a greenish brown 
color, of pleasant odor, and rather 
sour taste. The temperature read- 
ings were never as high in A.I.V. 
silage as in ordinary silage, show- 
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ing that fermentation was very 
much inhibited. Further proof of 
this was the greatly reduced num- 
ber of bacteria. Of prime interest 
was the fact that little of the 
protein was broken down, so that 
even leachings from a silo when- 
ever very succulent material was 
ensiled, carried away very little 
nitrogenous matter. The carotene 
was very well retained, also other 
growth factors. 

During the last four winter 
seasons A.J.V. alfalfa silage has 
been fed experimentally to cows 
of the University of Wisconsin 
dairy herd. The first two winters 
they were fed on the double re- 
versal basis, alternating with the 
regular herd ration which in- 
cluded corn silage. Subsequently 
the rations were fed continuously 
during most of the winter. The 
A.I.V. alfalfa silage ration, which 
also included varying amounts of 
alfalfa hay, had the protein con- 
centrates in the grain mixture 
omitted, and consisted of equal 
parts of corn and oats. The ra- 
tions were equally well balanced. 
One pound of grain was fed for 
every three and one-half pounds 
of milk. The plan was to have the 
cows eat as much of the alfalfa 
silage as they cared for. Usually 
their daily consumption varied 
between thirty and fifty pounds, 
smaller cows or daintier eaters 
consuming the smaller amounts. 

To compensate partially for 
the high acid intake on the A.IL.V. 
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ration, one ounce of the mixture 
of calcium carbonate, ten parts, 
to sodium carbonate, three parts, 
was fed for every fifteen pounds 
of the silage. Also, no salt was 
fed the cows on A.LV. silage be- 
cause the hydrochloric acid inter- 
acting with the sodium in the 
mineral mixture supplied an 
abundance of salt. 

It usually took cows a couple 
of weeks to get used to the taste 
of the A.I.V. silage. Seldom, and 
usually only when cut down on 
their hay consumption, did the 
cows eat A.I.V. silage in any 
larger amounts than they would 
eat corn silage. Alfalfa, on ac- 
count of its high content of lime 
or base elements, requires more 
acid than does grass silage or 
mixed grass and legume silage to 
raise the acidity to the desired 
degree of between pH three and 
four. The chlorides and sulphates 
that are formed in this way do 
not add to the palatability. The 
sulphates furthermore are laxa- 
tive, and in part at least account 
for the loose condition of the 
bowels that characterizes cows 
fed A.L.V. silage. 

The milk production was quite 
comparable on the different si- 
lages. Where it was difficult to 
force the cows to heavy con- 
sumption of A.I.V. silage, it nat- 
urally followed that the milk 
production was not consistently 
higher, if higher at all, than on 
the regular winter ration. 
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That the carotene and vitamin 
A content of milk or butter fat 
are not the only food constituents 
in milk that have been increased 
is proved by the fact that the 
milk from A.LYV. silage when fed 
to rats accounted for more rapid 
growth than could be accounted 
for merely by carotene and vita- 
min A in the butter fat. The rats 
showed the presence of a growth 
principle in the milk serum that 
was not present, at least not in 
as large amounts, in the milk 
from the regular winter ration, 
which contained a fair grade of 
hay and corn silage or therefore 
fermented silage. A very good 
grade of alfalfa hay within a few 
months after cutting likewise in- 
troduced this growth factor into 
the milk. 

While the above data relate to 
the effect of A.I.V. silage on the 
milk of cows, what about its 
effect on the cows themselves? 
The blood plasma of the A.IL.V. 
cows was richer in carotene than 
that of the cows on the check 
ration, thus paralleling the milk 
of the respective cows. Both blood 
and urine indicated that a high 
acid intake was neutralized by 
means which prevented any un- 
favorable effect upon the animals. 

So far, then, the effect of A.I.V. 
alfalfa silage on the quality of 
milk has been good, on cows it 
has been harmless, even though 
this silage was not as highly pal- 
atable as European experience 
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with mixed grass and legume A. 
I.V. silage had made one hope it 
would be. The laxativeness of 
A.L.V. silage was not seriously 
objectionable. 

One of the serious obstacles to 
the popularity of the A.I.V. proc- 
ess among dairymen is the need 
for technical assistance or advice 
during silo filling. If too little acid 
is added, the usual destructive 
fermentations are not stopped. If 
too much acid is added, the preser- 
vation may be good, but the sil- 
age will be even less palatable 
than indicated above. Care, fur- 
thermore, is necessary in hand- 
ling acid and finally patent con- 
siderations are involved that may 
add at least a slight additional 
cost to the process, which cost, 
however, will not seriously affect 
the individual dairyman. 

What about the use of molasses 
as a substitute for acid? Molasses 
added to legumes that go into 
the silo is quickly fermented to 
acid. Sugar in most any form 
would act the same way and 
dried whey or partially dried 
whey has given good results. 
Lactic acid fermentation pro- 
ceeds quickly under those con- 
ditions, resulting in at least a 
fairly well preserved and palat- 
able silage. 
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Molasses in amounts of 100 
pounds per ton the first year, and 
sixty-five pounds the second year, 
has been added to alfalfa in the 
silo the last two seasons, and the 
resulting silage has been com- 
pared with A.LV. alfalfa silage. 
While alfalfa silage of any sort is 
not the most palatable silage, the 
molasses treated silage was rel- 
ished by the cows just as well as 
the other. At other experiment 
stations as little as twenty and 
forty pounds of molasses have 
been added per ton of green al- 
falfa. Our own work, however, 
has indicated that _ sixty-five 
pounds is a safer amount than 
forty pounds, and has resulted in a 
better preservation of the protein. 

As to the effect of molasses 
treated alfalfa silage on the caro- 
tene and vitamin A content of 
milk and butter fat, it has been 
both as efficient and less efficient 
than A.I.V. process. It may per- 
haps be stated that the molasses 
process is not as dependable as 
the A.I.V. process for increasing 
carotene and vitamin A and the 
growth promot.ng factor in milk. 
After all, whether molasses or no 
molasses is added, more or less 
vigorous fermentation ensues 
which partially destroys these 
nutritive factors. 








What Do We Know of Heredity? 
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CCORDING to Webster, 
heredity is the transmis- 
sion of physical or mental 

qualities, diseases, etc., from par- 
ent to offspring, or the tendency 
of an organism to develop in the 
likeness of a progenitor. Specific 
knowledge of the principles of 
heredity preceded a clear-cut 
definition of heredity. Thus, he- 
redity on its broad aspects is a 
fact, not a theory. 

Modern breeds of cattle arose 
from an almost bewildering array 
of colors and color combinations, 
types and detailed features of 
conformation. Each breed emerged 
with an exclusive color pattern 
and a typical body form. Nor 
was the fixation of color patterns 
and body types accidental. Var- 
ious groups of farmers had dif- 
ferent ideas with reference to 
colors and types. One group pre- 
ferred black, hornless cattle; a 
greater variety in color was more 
pleasing to another group, and so 
reds, whites and roans were es- 
tablished as a breed; still other 
farmers were fascinated by a 
fixed combination of red and 


.white, and thus the striking indi- 


viduality of Herefords had its 
beginning. 

Faith in their knowledge of 
heredity enabled intelligent farm- 
ers to bring a semblance of order 
out of chaos in cattle breeding. 
Broadly speaking, the rich ac- 
complishments of the past were 
due to the wise selection of par- 
ental types, and the elimination 
of subsequent offspring that did . 
not measure up to a definite 
ideal. Vigilant selection and ruth- 
less culling therefore have been, 
and still are for that matter, the 
tools of heredity that make for 
progress in cattle breeding. 

Widely divergent color pat- 
terns and body types are fixed 
sufficiently to be taken for grant- 
ed. The casual observer does not 
notice slight variations in color 
or type within a breed; all Here- 
fords, for example, look alike to 
him. Nevertheless, variations are 
still responsible for perhaps :the 
most perplexing problem with 
which breeders are confronted. 
And centuries of experience in se- 
lection and culling have not re- 
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vealed to practical breeders why 
these variations occur or how to 
avoid their appearance. 

It is true that these variations 
are not wholly unpredictable. It 
can be said with certainty that no 
grand champion at a major show 
has ever been the result of mating 
an inferior cow with a bull of 
similar individuality. Such pleas- 


ant surprises simply do not hap-- 


pen. Unpleasant surprises, how- 
ever, arise from the fact that 
champions quite often produce 
offsprng that do not even ap- 
proach championship calibre, and 
that full brothers and full sisters 
are so often unlike, irrespective 
of the individual merit of their 
parents. 

Statements to the effect that 
we really know little or nothing 
of a worth while nature about 
heredity in cattle probably do 
not indicate intolerance or disap- 
pointment, but rather have their 
origin in the oft-repeated obser- 
vations of seemingly unpredict- 
able variations within established 
breeds. Thus, it may be that the 
milestones of achievement which 
are a silent, yet forceful tribute 
to man’s knowledge and use in 
the past of the principles of 
heredity, are forgotten by those 
who evidence anxious concern for 
the uncharted course that leads 
to future progress in cattle 
breeding. 

The world owes a debt of 
gratitude to cattle breeders past 
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and present for their noteworthy 
achievements. They are not dis- 
credited by the fact that the road 
to new and large accomplish- 
ments that lies ahead can be 
charted only by the laborious 
efforts and careful experimenta- 
tion of scientists. For it should 
be remembered that science can 
merely show how further prog- 
ress may be made. Real progress 
will depend upon the acceptance 
and intelligent use of new facts 
by breeders themselves; hence, 
their future responsibilities will 
be far greater than those of the 
past. 

A new approach to the solution 
of the now mysterious aspects of 
cattle inheritance came with the 
re-discovery of Mendelism in 
1900. In obtaining new knowl- 
edge of heredity, scientists use 
materials and methods unfamiliar 
to the practical breeder. The mi- 
croscope reveals hidden facts; 
fruit flies, plants, and small lab- 
oratory animals provide inex- 
pensive material for experimenta- 
tion; eventually newly discovered 
principles will be tested with 
large animals in breeding pro- 
grams which may be confusing 
to practical cattlemen. Already 
the validity of quite a number of 
these new principles has been 
established for cattle. The road 
ahead is being charted. 

All cattle irrespective of size, 
color, breed, type or sex are fun- 
damentally alike in this respect: 
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Each one is composed of a vast 
aggregation of cells. These cells 
vary greatly in size, shape and 
composition, depending upon 
their function or location. 

All cattle cells, with one im- 
portant exception to be noted 
later, are alike in this respect: 
They all contain the same num- 
ber of microscopic bodies, at 
times thread-like in appearance, 
called chromosomes. In _ these 
chromosomes again are even 
smaller bodies, so small that they 
cannot be seen under a micro- 
scope. These smaller bodies are 
called genes or determiners and 
they determine what the different 
characteristics of the individual 
will be. 

In cattle, each body cell con- 
tains 60 chromosomes. Here 
again microscopic examination re- 
veals similarity rather than vari- 
ation. 

It is primarily in the origin of 
the new individual, rather than 
in the fully developed animal 
that scientists have found the 
physical basis of heredity. 

A new individual arises from 
the union of two germ cells, a 
male cell, the sperm, and a fe- 
male cell, the ovum or egg. The 
immediate result of this union is 
a one-celled individual; and it is 
highly significant that in this 
single cell from which a fully 
developed individual will grow, 
there are only 60 chromosomes. 
Growth occurs by cell division. 
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Each cell added during the 
growth or repair of tissues con- 
tainse 60 chromosomes because 
the chromosomes share in the 
process of division. Finally, al- 
most infinite cell multiplications 
result in a vast aggregation of 
cells of varying sizes, shapes and 
functions. This is the new, fully 
developed individual. 

Chromosomes do not occur in 
a haphazard manner or behave 
independently of each other, but 
are paired in a very definite 
fashion. Thus in cattle there are 
thirty pairs of chromosomes and 
each pair may be recognized un- 
der a microscope by certain dis- 
tinctive characteristics. 

But let us return to chromo- 
some numbers and their signifi- 
cance. When an individual pro- - 
duces germ cells, a special so- 
called reduction division takes 
place, so that only one of each 
pair of chromosomes goes into a 
germ cell. For example, as be- 
fore stated, in cattle there are 60 
chromosomes made up of 30 
pairs. The germ cells contain only 
30 chromosomes. If the chromo- 
somes in the germ cells are care- 
fully studied, one will find that in 
the female germ cells, which are 
the eggs, the thirty chromosomes 
will be exactly like those in the 
male germ cells, which are ‘the 
sperms. 

In other words, a cattle germ 
cell contains one member of each 
of 30 pairs of chromosomes. It 
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follows therefore that the pairs 
are restored at the time of fertili- 
zation. In each fertilized egg one 
member of each pair of chromo- 
somes came from the sire and the 
other from the dam. And it is 
obvious that chance alone deter- 
mines which one of a pair of 
parental chromosomes is to be a 
member of a recombined pair in 
the offspring. 

In order to demonstrate that 
chromosomes control heredity, let 
us consider a simple illustration. 

Some cattle have solid colors; 
they are completely pigmented, 
hence called “selfs” by genetic- 
ists. Aberdeen-Angus and Gallo- 
ways fall in this category. 

Other cattle, like Holsteins, 
have white spots of varying sizes 
scattered over their bodies. The 
white found in Herefords, on the 
other hand, is a different sort of 
thing and should not be confused 
with ordinary white-spotting. 

A cross between Aberdeen- 
Angus (self) and white-spotted 
individuals produces solid-colored 
(self) calves exclusively. Why are 
no white-spotted calves produced? 

Only one of the 30 pairs of 
chromosomes is involved in the 
production of self and white- 
spotted calves. At certain points 
located exactly opposite each 


other on this pair of chromosomes 
are determiners for self or white- 
spotting as the case may be. Now 
if the determiners on both chro- 
mosomes are for self, the calf 
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will be self. If the determiners on 
both chromosomes are for white- 
spotting, the calf will be white- 
spotted. 

But if the determiner on one 
chromosome is for self and on the 
other chromosome for white-spot- 
ting, the calf will be a self be- 
cause self is “dominant” to white- 
spotting. This is the relationship 
that exists between these determ- 
iners in the calves obtained by 
crossing selfs with white-spotted 
individuals. The determiner for 
spotting is called “recessive” be- 
cause it cannot manifest itself 
when paired with the dominant 
determiner for self. 

What is to be expected when 
crosses are made between self- 
colored individuals each of which 
has the determiner for self-col- 
ored on one chromosome and the 
determiner for white-spotting on 
the other chromosome? It is im- 
portant to remember that these 
determiners occupy identical po- 
sitions on a pair of chromosomes, 
and that the chromosomes sep- 
arate in the formation of germ 
cells, one chromosome going to 
one germ cell formed in the di- 
vision process and one going to 
the other germ cell. 

The bulls used in making this 
cross would produce two kinds of 
sperm cells with respect to the 
determiners under consideration, 
sperms carrying the determiner 
for self and sperms carrying the 
determiner for white-spotting. 
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The same thing would be true in 
the production of female germ 
cells or eggs. The two kinds of 
germ cells would be produced in 
equal numbers. 

It can be seen, therefore, that 
there would be three self-colored 
calves to every white-spotted calf. 
Only one out of three self-colored 
individuals would breed true for 
self, or, in other words, would 
not carry the recessive determiner 
for white-spotting. It would be 
impossible to distinguish the two 
kinds of selfs by outward appear- 
ance. All of the white-spotted in- 
dividuals would breed true when 
mated to other white-spotted 
individuals. 

Reference was made previously 
to the fact that the white found 
in Herefords is not the same as 
ordinary white-spotting found in 
other breeds. The Hereford pat- 
tern, which includes both the pig- 
mented and white parts of the 
coat is one character. The deter- 
miner for Hereford pattern is in- 
completely dominant to self and 
completely dominant to white- 
spotting. 

When Herefords are mated 
with selfs the offspring have 
white faces; yet the fact that 
they have less white than the 
Hereford parents on other parts 
of their bodies is proof that the 
Hereford pattern is not com- 
pletely dominant. On the other 
hand, when Herefords and Hol- 


steins are crossed, the evidence 
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points to complete dominance of 
the Hereford pattern to white- 
spotting. Such cross-breds, how- 
ever, would not breed true for 
Hereford pattern. 

Early breeders did not know 
that they were discarding deter- 
miners when they culled for 
white-spotting, selfs, incomplete 
Hereford patterns, and other 
characters that did not measure 
up to their ideal. And yet their 
accomplishments were not acci- 
dental. They knew some worth 
while things about heredity in 
cattle and they made good use of 
their knowledge. 

White-spotted breeds like the 
Holstein exhibit considerable 
variation in the amount of white- 
spotting, some individuals being 
almost black, while others are: 
nearly white. There is also some 
variation amongst Herefords in 
amount of white included in the 
Hereford pattern. 

Modifying factors are respon- 
sible for these variations. For ex- 
ample, in both the Holstein and 
Hereford breeds, the determiner 
for little white is incompletely 
dominant to much white. Here- 
fords with an _ intermediate 
amount of white do not breed 
true. Little white and much 
white, however, are true breeding 
characters. 

The mode of inheritance of a 
few characters other than color 
in cattle has been worked out by 
geneticists. Polled is generally 
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regarded as being dominant to 
horned; however, other determ- 
iners are involved, since not all 
the calves from a polled parent 
are hornless, some having horns, 
scurs, or loosely attached 
horns. 

Notched ears are dominant to 
normal ears; normal tail is dom- 
inant to wry tail; normal hair 
condition is dominant to the hair- 
less condition, and normal type 
calves are dominant to bull dog 
type calves. Hairless and bull 
dog calves are so abnormal that 
they die soon after birth. Since 
these abnormalities are recessives, 
both parents are to blame when 
a calf of either type appears. 

Double muscled calves some- 
times appear in purebred herds. 
These animals are abnormally 
thick and full in the thighs with 
deep grooves appearing between 
the muscles. In addition, the 
rumps may be drooping and the 
twists may lack depth and full- 
ness. These faults, together with 
the large thigh muscles, make the 
hindquarters very striking in ap- 
pearance. 

Such data as are available from 
beef breeds in the United States 
seem to indicate that the double- 
muscled character is recessive, 
hence may appear in a calf neith- 
er of whose parents show the 
defect. If this is the case, then 
the best way to eliminate it from 
a herd is to discard all double- 
muscled animals, as well as both 
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parents of every double-muscled 
calf produced. 

Very little is known about the 
inheritance of characters in cattle 
except for color and a few ab- 
normal or unusual conditions. 
This is not surprising, for genetics 
is a relatively new science and it 
was perfectly natural that char- 
acters exhibiting wide and plainly 
evident differences in expression 
should be studied first. That 
knowledge of the modes of in- 
heritance of color and unusual 
characters has not been of any 
great economic value to breeders, 
is freely admitted by most gen- 
eticists. The significant thing is 
that the fundamental principles 
of heredity which were first dis- 
covered in studies of plants and 
small laboratory animals now are 
known to apply equally well to 
cattle. 

Principles of heredity not only 
reveal why certain things cannot 
happen, but they also show why 
certain other things do happen 
when a definite breeding program 
is followed. Take inbreeding, for 
example. Cattle breeders have 
observed that inbred herds are 
more uniform in color and con- 
formation than herds in which 
inbreeding is not practiced. In 
some instances, however, inbred 
animals appear less vigorous than 
outbreds and may possess certain 
defects that are rather uniformly 
transmitted from generation to 
generation. 
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Closely related animals are 
similar in their heredity. When 
close relatives are mated with 
each other for several genera- 
tions, the principal effect is to 
increase the proportion of true- 
breeding characteristics and to 
decrease the number of non-true 
breeding characteristics. This re- 
sults in what are called recessives 
cropping out in the offspring and, 
of course, recessives breed true. 
A consequence of this may be a 
decline in vigor, since recessives 
are frequently harmful. If the 
less vigorous and the defective in- 
dividuals are discarded, inbreed- 
ing of itself will not produce 
harmful effects. 

Linebreeding is a less intense 
form of inbreeding. If there are 
any undesirable recessives they 
crop out much less frequently, 
and this gives the breeder a bet- 
ter chance to carry on careful 
selection. If, in spite of this care, 
there are signs of degeneration, it 
is advisable to get in new blood 
in order to increase the vigor, and 
then make another attempt at 
linebreeding. After quite a few 
generations of careful linebreed- 
ing cattle breed true for the qual- 
ities which have been selected 
and from that time on there 
should be little or no degenera- 
tion. It is impossible, however, 
by this means to get in new desir- 
able characteristics. These are 
only obtained by out-crosses with 
animals that carry them. 
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Since lack of vigor may be 
associated with a high proportion 
of true breeding determiners, it 
follows that exceptional vigor 
accompanies a high proportion 
of non-true breeding determiners. 
This explains why cross-breds are 
sometimes more vigorous than 
either of their pure-bred parents. 

It should be remembered in 
this connection that only the first 
cross may be an improvement 
and we are not sure of that until 
after the cross has been made. 
Too great emphasis cannot be 
given the fact that cross-breds do 
not breed true. Their offspring 
exhibit a great diversity of types 
and details of conformation. In- 
breeding tends to intensify char- 
acteristics and make for uniform- 
ity, while continued mating of - 
cross-bred animals invariably 
breaks up many desirable com- 
binations of true breeding deter- 
miners. In other words, the 
quickest and most certain way to 
wipe out the results of many 
generations of intelligent breed- 
ing is to cross purebred animals 
throughout their useful breeding 
lives. 

Of course, breeds are not 
sacred even though each one has 
a host of loyal adherents. And 
yet, breeds are perhaps the most 
important element in the live- 
stock industry, which has grown 
and prospered through the years, 
and contributed more than any 
other factor to the stability of 
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American agriculture. 

The great need today is not to 
ignore breeds or do away with 
them, but to strengthen each one 
that has proved itself; to realize 
that their faults should be stud- 
ied and corrected if possible, not 
magnified and then given unwar- 
ranted publicity; in short, we 
should preserve that which has 
been gained and make certain 
that future accomplishments are 
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real, not transitory. Scientists 
and breeders alike should direct 
their efforts toward the attain- 
ment of this objective. 

Only a beginning has been 
made in charting the road that 
lies ahead in cattle breeding. Re- 
sults obtained in studies of color 
inheritance indicate that similar 
studies of the inheritance of de- 
tails of conformation might yield 
results of economic value. 
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When it is necessary for men to work under conditions of extreme 
heat various precautionary measures are adopted. Men employed in 
work about coke ovens are often required to endure a temperature of 
135 degrees, yet heat prostrations are almost unknown provided cer- 
tain very simple precautions are taken—a liberal allowance of salt and 
large quantities of water. 


The same precautions may be used in protecting horses against 
heat prostrations. If horses are allowed free access to salt and if, during 
periods of intense heat, they are allowed to drink at the end of every 
hour, losses from over heating will be reduced to a minimum. 


Better Wheat 


Condensed from Successful Farming 


J. Allen Clark 


U. S. Department of Agriculture 


OR some 300 years it has 

been largely up to the farm- 

ers to see to it that national 
breadbaskets were full. 

About 50 years ago, state agri- 
cultural experiment stations and 
the United States Department of 
Agriculture began to concentrate 
upon the wheat-breeding prob- 
lem. 

The swing from hit-or-miss to 
the scientific picked up speed 
just as soon as farmers caught 
the excitement and successes to 
be found in plant-breeding and 
genetics. 

The problems which face to- 
day’s wheat men are just as great 
as those which faced the pion- 
eers—and as many. Of first im- 
portance is greater yield per acre. 
High yield is dependent upon 
many plant characters, including 
resistance to diseases. Some of 
the wheat diseases are stem rust, 
the most destructive, and the 
leaf and stripe rusts; bunt or 
stinking smut, loose smut; scab, 
mildew; black chaff; and the foot 
rots. There are many other char- 
acters that influence yield, such 


as the effect of awns, shattering, 
lodging, and time of maturity. 
Breeders are working for still 
greater hardiness in winter wheat 
and for frost- and drought-re- 
sistance in spring wheats. In ad- 
dition to high yields there are the 
problems concerned with the 
quality of the grain—its color, 
test weight, protein content, and 
flour yield. The baking quality of 
the flour is of even greater impor-. 
tance in bread making since it 
determines the volume, color, and 
texture of the loaf. Then, among 
the soft wheats, there are factors 
for quality in pastry, crackers, 
and cakes; and among the durum 
wheats, for semolina and maca- 
roni. 

The methods used in bettering 
our daily bread have developed 
naturally in three different stages 
—from the simple rule-of-thumb 
method to the formulae of lab- 
oratories. 

The earliest stage was that of 
introduction of varieties of 
wheats from abroad. Led by a 
desire for the best, by the native 
American curiosity to find how 
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the other fellow does it, farm- 
bred men ventured into remote 
corners of the earth for wheat. 
Among the greatest achievements 
by this method were the intro- 
ductions of the late M. A. Carle- 
ton of the United States Depart- 
ment of Agriculture, one of the 
pioneers in experimental work 
with diseases and in perception 
of the needs and possibilities for 
wheat improvement. Carleton 
searched Russia for good wheats 
adaptable to American condi- 
tions. Chief among his introduc- 
tions were Kharkof and Kuban- 
ka, major influences in establish- 
ing the hard, red winter and 
durum classes in this country, at 
the end of the nineteenth century. 
The Department of Agriculture’s 
scouts have since brought more 
than 8,000 wheat introductions 
into the United States from 50 
different countries. 

The next method used by far- 
mer-scientists to find a better 
grain was head or plant selection 
from commercial or introduced 
varieties. Every farmer who has 
tried to select his finest plants 
for seed is familiar with this 
method. The scientist, however, 
carried it farther. He not only 
selected outstanding individual 
plants, especially those with some 
valuable character, but he also 
tested hundreds of selections in 
comparison with each other and 
with the original variety, and in- 
creased only superior strains. One 
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of the first outstanding wheats 
developed by this method was 
Kanred, a variety immune from 
some strains of stem rust in the 
seedling stage, selected by H. F. 
Roberts and tested by the agron- 
omists at the Kansas station. 
Other high-yielding wheats devel- 
oped by the method were Trum- 
bull in Ohio, Red Rock in Michi- 
gan, Nebraska No. 60 in Nebras- 
ka, and Nittany in Pennsylvania. 
Cheyenne in Nebraska and Io- 
bred in lowa were selected for 
stiff straw, while Mindum (dur- 
um) in Minnesota and Honor 
(soft white) in New York are se- 
lections having high quality. Ko- 
ta, in North Dakota, was selected 
for stem-rust resistance, and Oro, 
in Oregon, for bunt resistance. 
These last two marked important 
forward steps in the development 
of disease-resistant varieties by 
selection’s method. 

Red Fife, which founded the 
hard, red spring wheat industry, 
first in Canada and then in the 
United States, may be said to be 
both an introduction and a selec- 
tion, tho an accidental one. Red 
Fife, coming from a single plant 
of spring wheat in a small lot of 
winter wheat seed grown by Da- 
vid Fife in Ontario, hailed orig- 
inally from Poland, via Germany, 
via Scotland. 

The third method of wheat im- 
provement has been hybridiza- 
tion, followed by selection. This 
is the most scientific but difficult 
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of the three methods. It was 
being used as early as 1890, but 
its development has been depend- 
ent on the gradual building up of 
a knowledge of genetics, the sci- 
ence of inheritance as it operates 
thru the genes in the reproduc- 
tion cells of the plant. Hybridi- 
zation has proved to be valuable 
as a means of cutting thru the 
slower processes of Nature to 
obtain desired combinations of 
characters more quickly and di- 
rectly. The present tendency is 
for hybridization to displace the 
other methods of breeding, tho 
in practice all three are used in 
combination. 

Marquis and_ Federation 
wheats, both products of hybridi- 
zation, have stood out for years 
as perhaps the greatest achieve- 
ments in wheat-breeding history, 
if we may judge by the acres 
sown and the enthusiastic ap- 
proval of farmers, the grain 
trade, and the milling and bak- 
ing industries. The superior qual- 
ities of Marquis have been of 
the greatest value in further hy- 
bridization, for in turn it has been 
successfully used as a parent in 
many crosses. 

To the breeders of these two 
great cereal varieties have gone 
honors which indicate the acclaim 
awaiting the rising generation of 
breeders. C. E. Saunders has been 
knighted by the British govern- 
ment and granted a life pension 
by the Canadian government for 
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his achievement in breeding Mar- 
quis and other wheats. A monu- 
ment has been erected to the late 
William J. Farrer in Australia 
for his wheat-breeding, including 
the Federation and Bunyip vari- 
eties, widely grown in the United 
States today. The development 
of Marquis and _ Federation 
wheats is as important in human 
history as any battlefield. 

In recent years, the list of im- 
proved wheats has _ increased 
steadily in the intensive work of 
developing varieties that will have 
still greater hardiness and dis- 
ease resistance, combined with 
higher yield and quality, than 
those of the past. The Depart- 
ment and state workers co-oper- 
ate on a regional basis in the de- 
velopment and testing of the new. 
wheats. 

One of the most successful, 
“new” hybrid wheats has been 
the rust- and drought-resistant 
Ceres, developed by L. R. Wal- 
dron, of North Dakota Station, 
from a cross of Kota with Mar- 
quis. Ceres was grown on 
4,500,000 acres in the United 
States in 1934, and another 
1,500,000 acres in Canada. 

Dr. E. F. Gains, of the Wash- 
ington station, has produced the 
smut-resistant varieties, Ridit, 
Abbit, and Hyman. 

The writer has produced an 
awnless, hard, red winter wheat, 
Newturk, in Montana and the 
productive frost-resistant Reli- 
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ance and drought-resistant Comet 
spring wheats. 

No one can safely predict what 
future achievements may be. A 
wide range of valuable charac- 
ters, rather than one good char- 
acter alone, is becoming the ob- 
jective of the modern wheat- 
breeder. Practical breeding by 
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hybridization, combined with a 
knowledge of the related genetic 
studies, gives him the necessary 
method and background for the 
work. That work is for us all, as 
individuals and as a nation de- 
pendent upon wheat for its very 
existence. 


G 


Average Farm Prices 


Average prices received by farmers for livestock, feed grains, and 
hay, as given by the Bureau of Agricultural Economics, on May 15, 


1937, with comparisons were: 


May Av. 

COMMODITY May 15,1937 May 15,1936 1910-14 
an a a $ 9.39 $ 8.59 $ 7.23 
Beef cattle (cwt.) ......... 7.13 6.00 5.50 
Veal calves (cwt.) ........ 7.96 7.43 6.59 
0 9.16 8.59 6.46 
a 4.89 4.30 4.96 
ee ee .3827 .258 178 
Milk cows (head) ......... 56.60 53.00 49.40 
Herees (head) ............ 98.10 100.20 139.20 
Mules. (head) ............. 120.00 TS 0 ehepnes 
8 SS ee 1.212 .600 -662 
oid I as te .535 -251 .415 
EE .861 871 .647 
EE ee iil are we as ado 0 12.11 7.26 12.28 
Cottonseed (ton) ......... 38.52 30.67 23.03 


Fertility Values: What Do We Mean by pH? 


Condensed from Eastern States Cooperator 


M. H. Lockwood 


WEETNESS or sourness in 
soils is the result of alkaline 
and acid elements. The sym- 

bol pH is used to express relative 
alkalinity or acidity in soils and 
many other solids and liquids. In 
that scale, the neutral point is 7, 
while 6, 5, 4 and other numerals 
lower than 7 indicate soils of 
varying degrees of acidity, and 8, 
9, 10 and other numerals higher 
than 7 indicate degrees of alka- 
linity, or sweetness. 

Probably about as far as most 
of us need to go in understanding 
this subject is to remember a few 
generally safe rules concerning 
soil acidity as follows: 

Most of our crops of impor- 
tance grow satisfactorily in soils 
with a pH of 5.5 to 6.5. Two 
notable exceptions are potatoes 
and tobacco, for which a soil pH 
of 5 to 5.5 is preferable. 

Either highly alkaline or highly 
acid soils are undesirable for any 
farm crop. Under conditions of 
either highly acid or alkaline soils, 
the major plant nutrients (nitro- 
gen, phosphorus and potash) are 
less efficient. The desirable op- 
timum appears, from experimen- 
tal evidence, to be from 5.5 to 


6.5 pH. 


Some farm crops thrive best 
under conditions of less acidity 
than others. Legumes and cruci- 
fers are illustrations of this 
group. 

The production of crops which 
are removed from the soil, as 
well as the percolation of water 
through our soils, are two forces 
which work constantly to remove 
basic (alkaline) elements, thus 
increasing the soil acidity. The 
application of acid-forming ferti- 
lizers and spray residues adds to 
this trend. ; 

Land liming materials should 
be applied regularly in our farm 
rotations, in order to maintain a 
desirable soil PH. Soil tests 
should be the basis for such lim- 
ing material applications and 
when the need for heavy applica- 
tions is found, light applications 
at frequent intervals are to be 
preferred to single heavy doses. 
Over-liming should be avoided 
just as over-acidity. In some iso- 
lated cases, acid increasing ma- 
terials such as sulphur, aluminum 
sulphate or sulphate of ammonia, 
may well be applied to bring 
about a pH which, for example, 
tends to discourage the develop- 
ment of the scab organism on 
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potatoes and the black root rot 
organism on tobacco. 

Agricultural land liming ma- 
terials are generally classified as 
follows: 

1. Hydrated lime 3. Land lime 

2. Burned lime 4. Ground (or 
pulverized) 
limestone 

Burned lime has the highest 
analysis (about 90 percent ox- 
ides) but is the least practical 
of the four types listed because 
of its caustic properties which 
make for discomfort and some- 
times harm to the men and draft 
animals exposed to it during 
hauling and handling. 

Hydrated lime is usually the 
highest cost form due to the 
equipment, investment and pro- 
cessing cost inherent in its manu- 
facture. For quick effect, hy- 
drated lime is equivalent to 
burned lime and more rapid than 
limestone. Hydrated lime usually 
analyzes 70 percent calcium ox- 
ide, or 44 percent calcium oxide 
and 31 percent magnesium oxide. 

Land lime is a mixture of hy- 
drated lime and ground lime- 
stone, thus containing part of its 
neutralizing value in the quick 
acting form, like hydrated lime, 
and some in the more slowly 
available form, as in limestone. 
Land lime usually contains 60 
percent calcium oxide, or 35 per- 
cent calcium oxide and 25 percent 
magnesium oxide. 
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Ground (or pulverized) lime- 
stone is usuualy the lowest cost 
form of land liming material. For 
land liming usage, fine texture is 
important up to a_ reasonable 
limit, but extreme fineness is un- 
neccessary. 

Magnesium oxide has a soil- 
sweetening (neutralizing) value 
of 1.4 as compared to 1.0 for 
calcium oxide. Therefore, if we 
are to compare a high calcium 
liming material with a dolomitic 
material, we should calculate 
their relative values about as 
follows: 

If a high calcium limestone 
with an analysis of 50 per cent 
calcium oxide costs $6 per ton, 
each 100 pounds of calcium oxide 
costs 60 cents. 

If we are to compare with that 
a dolomite (magnesian limestone) 
with an analysis of 29 per cent 
calcium oxide and 20 per cent 
magnesium oxide, we have a real 
neutralizing value of 57 per cent, 
or 29 per cent plus (20 x 1.4) 
28=57 per cent. Therefore, the 
cost per hundred pounds of cal- 
cium oxide equivalent is only 
52.6 cents, if $6 is again the ton 
cost. Or, expressing it another 
way, the dolomite is worth $6.84 
per ton if the high calcium lime- 
stone is worth $6. Similar com- 
parisons may also be made for 
hydrated lime and land lime of 
the high calcium and dolomitic 
types. 


Is Our Climate Changing? 


Condensed from The Dakota Farmer 


J. B. Kincer 
Chief, Division of Climate and Crop Weather, U. S. Weather Bureau 


HE weather is discussed 
more frequently than any 
other topic which affords a 
subject for convenient conversa- 
tion. It is the farmer’s working 
partner, so to speak, but this 
“silent partner” has a moody dis- 
position. Agriculture is subject to 
greater risks than is any other 
major, legitimate industry of our 
country, yet it is basic, not only 
for our national welfare, but for 
our very existence as a nation. 
While crops are subject to loss 
or destruction from various 
weather elements, the most im- 
portant are temperature and rain- 
fall. Drouth has been man’s re- 
lentless enemy down through the 
ages. The earliest historical re- 
ference to periodic deficiencies in 
rainfall is found in the Bible, 
where we are told of years of 
plenty followed by years of fa- 
mine. As early as 3,000 B. C., if 
not earlier, man was a tiller of 
the soil and garnered a harvest; 
and from that remote date up to 
the 18th Century the history of 
Agriculture and the weather is 
contemporary with that of civil- 
ization itself. 


The popular fallacy that man 
can basically change climate or 
that it is changing from some 
other cause is not a product of 
the 20th Century by any means. 
It is as old as historical America. 

In Volney’s “Climate of the 
United States of America,” Lon- 
don, 1804, Thomas Jefferson’s 
weather diary is quoted as 
follows: 

“A change in our climate is tak- 
ing place very surely. Both heat- 
and cold are becoming more mod- 
erate within the memory of even 
the middle-aged, and snows are 
less frequent and less deep.” 

Yet, the records Volney gives 
as to average rainfall are about 
the same, in general, as those of 
recent years, more than a century 
and a quarter later. These im- 
pressions evidently were occa- 
sioned by the now well-known 
comparatively long-time trends 
in climate. 

For a good many years up 
through 1936, there has been a 
decided tendency to warmer and 
drier weather, the trends being 
especially marked during the past 
quarter of a century, notwith- 
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standing an occasional bad flood 
or severely cold winter. Take the 
winter season for example: With 
the exception of that for 1917-18 
and 1935-36, the winters for the 
past 25 years or more, consider- 
ing the country as a whole, have 
been rather uniformly warmer 
than normal. Also, in the matter 
of rainfall, there has been an 
equally marked tendency to 
drouths in recent years. However, 
an examination of the longer 
weather records of the country, 
going back 100 years or more, 
indicates that this does not rep- 
resent a permanent change of 
climate, but rather a warm dry 
phase of our normal climate, to 
be followed, doubtless, by a 
cooler,wetter phase, when there 
will be more rain in summer and 
lower temperatures in winter. 

We have weather, and we have 
climate. Weather refers to condi- 
tions for a day, a week or even 
a year. 

Climate is the average weather 
(temperature, rainfall, etc.) over 
a very long period of years—for 
the purpose of comparison, say, 
100 years. Now we know that 
our weather from day to day and 
week to week frequently goes in a 
more or less cyclic movement, 
something like the waves of the 
ocean. That is, a few cool or cold 
days are succeeded by several 
days of warmer weather, and fre- 
quently a few days of rain are 
followed by fair, sunny weather 
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for a short period. The same 
thing happens in climates, the 
only difference being that we 
count the time in periods of years 
instead of days. It is important 
to remember that these climatic 
cycles vary in length, just as do 
the weather cycles, resulting in 
some periods of light rainfall, or 
drouths, lasting longer than 
others. 

Drouths in the United States 
may be divided into two general 
classes. In one class are those of 
a transitory nature, affecting usu- 
ally a relatively small area and 
of comparatively short duration, 
frequently lasting only a single 
year; in the other are those gen- 
eral drouthy conditions that have 
a tendency to persist for compar- 
atively long periods of time. 
When a minimum phase of pre- 
cipitation obtains, such as re- 
cently experienced, there occur 
at short intervals what may be 
called families of drouths, in con- 
tradistinction to the transitory, 
or short period, ones that fall in 
the first group. Short-period 
drouths, in general, are character- 
istic of sections having compara- 
tively heavy rainfall, such as 
east of the Mississippi River, and 
long-period drouths in areas of 
relatively light rainfall, such as 
the western Great Plains. 

Prior to the minimum phase 
of precipitation responsible for the 
recent family of drouths, so to 
speak, the last general condition 
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of this kind occurred in the latter 
part of the 80’s and the early 90’s 
of the last century. At that time, 
following a series of years with 
rather abundant rainfall, wide- 
spread deficiencies in moisture 
began in 1886 extending up to 
1895, culminating in severe 
drouths in 1894 and 1895—the 
driest years of that minimum 
phase. Following this there was 
a series of years with rainfall 
ranging generally above normal. 

In the period between the 
1886-95 extensive drouth and 
that beginning about 1930, there 
were several belonging to the 
transitory class—(shortlived and 
often affecting seriously only com- 
paratively small areas). Among 
these may be mentioned that of 
1901 in the interior valleys and 
the southwest. The following 
year, 1902, had plenty of mois- 
ture in most states. Another 
transitory drouth occurred in 
1910, principally in the central 
and northern states and the 
south, but this again was largely 
a one-year affair. Another one in 
1917 affected mostly the south- 
west and northern plains, and 
still another, in 1925, was severe 
in the south and southeast. Thus, 
for some 60 years up to 1930, 
there were a number of short- 
period drouths, but only one per- 
sistent and markedly dry phase 
of United States climate; that of 
1886-1895, lasting, in general, 
about 10 years. Some years, of 
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course, were better than others. 

The more recent dry phase 
began in 1930 and continued, 
with a few interspersions of 
fairly good years, such as 1935, 
up through the summer of 1936. 
There have been in this period 
three extremely dry years—1930, 
1934 and 1936. 

The few available precipita- 
tion records, covering 100 years 
or more, indicate that a general 
dry phase, somewhat comparable 
to that of 1886-95, and the more 
recent one of 1930 to date, ob- 
tained in the 30’s of the last cen- 
tury, or approximately 100 years 
ago. 

The outstanding wet phase of 
the United States climate in the 
last century was from about 1865 
to 1885, with a secondary max- 
imum during the first two dec- 
ades of the present century, 
though several transitory drouths 
were interspersed. This summary 
refers specifically to that part of 
the country east of the Rocky 
Mountains. 

Some tree-ring records of the 
far northwest indicate that there 
probably was a major minimum 
precipitation phase, at least in 
that area, soon after the middle 
of the 18th century, within the 
period 1755-80, with a succeeding 
maximum phase _ culminating 
about the beginning of the 19th 
Century. 

While study of long weather 
records has as yet not disclosed a 
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law to justify a forecast of future 
drouths, such study does give an 
historical background, which 
warns us that drouths in the fu- 
ture may be expected just as se- 
vere as those of the past. For ex- 
ample, the records show that in 
the early nineties, or some 40 
years ago, there was a drouth in 
the so-called “dust bowl” of the 
great plains about as severe as 
that recently experienced. Doubt- 
less, when the present drouth 
definitely comes to an end, there 
will be a period of years with 
comparatively heavy rainfall, just 
as before, and little will be heard 
about dust-storms and the like. 
But, in planning a permanent 
farm program for such areas, the 
basic considerations should in- 
clude the practical certainty that 
dry climatic phases, at least as 
severe as in the past, will recur. 

There is much talk these days 
about changes in climate due to 
human activity, and various sug- 
gestions that man should do this, 
that or the other thing to prevent 
drouths. But here we must dis- 
tinguish between preventing 
drouths as such and doing certain 
things to modify the unfavorable 
conditions when the drouths do 
occur. These two things are sep- 
arate and non-related. 

Many theories are advanced as 
to the cause of the recent drouths. 
Those most frequently heard are 
extensive radio broadcasting and 
the drainage of small lakes, 
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ponds, marshes and the like. 

Radio Waves Have No Effect 

The broadcasting theory may 
be disposed of quickly. It is defi- 
nitely known that radio waves 
have no influence whatever on 
atmospheric pressure conditions 
nor on the temperature. Conse- 
quently, they could not affect 
condensation, the major factor in 
precipitation. 

The drainage theory, sponsored 
by a good many thinking people, 
requires more deliberate consid- 
eration; on its face it appears 
logical and convincing. It is 
argued that, with the destruction 
of thousands of square miles of 
water surface, there is obviously 
less moisture contributed to the 
atmosphere through evaporation, 
and, consequently, less to con- 
dense and precipitate as rain. 
This also is superficial reasoning. 

Two fundamentals are neces- 
sary to produce rain; first, water 
must be gotten into the air 
through evaporation from moist 
surfaces and transpiration 
through the leaves of growing 
plants; and, second, the invisible 
water vapor thus supplied must 
be condensed into liquid form as 
raindrops. The drainage theory 
as a cause of the drouth over- 
estimates the importance of the 
first phase of the problem. Many 
seem to think that all that is 
necessary to produce rain is to 
supply the air, or more correctly 
speaking, space, with sufficient 
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moisture. However, the second 
phase is by far the more impor- 
tant. In other words, there is 
nearly always enough moisture 
present in the air to produce rain 
in substantial amounts whenever 
the machinery of Nature’s rain 
factory is operating in a manner 
to cause sufficient condensation. 
There is abundant evidence to 
substantiate this statement. In 
southern California, in July, there 
is as much moisture in the air as 
in central New England, yet rain 
rarely occurs in California during 
this month, but usually is com- 
paratively abundant in New Eng- 
land, being on the average more 
than a hundred times greater 
than in southern California. Min- 
nesota is dotted with small lakes, 
yet Iowa, hard by, with very few 
lakes, has, on the average, 25 % 
more rainfall in a year than has 
Minnesota. Also, it may be point- 
ed out that recent downward 
trends in the rainfall curve have 
been greater in Minnesota (the 
premier lake state) than in any 
other state. Again, Michigan is 
nearly surrounded by large bod- 
ies of water, while Indiana, ad- 
joining, with less than %4 of 1% 
of the total surface water, has an 
average of 30% more rainfall. 
Rainfall depends upon air 
mass movements to a much 
greater extent than upon local 
influences or the amount of mois- 
ture that happens to be in the 
atmosphere at the time. Keokuk, 


Iowa, for the entire month of 
July, 1936, had only 0.01 inch 
of rainfall, while for the follow- 
ing September there were 7.59 
inches. Weather Bureau records 
show that at Keokuk there was 
actually more moisture in the 
atmosphere during July than in 
September. 

Rather than being a man-pro- 
duced affair, recent mid-west con- 
ditions are only what may reas- 
onably be expected from time to 
time under our prevailing cli- 
mate. While climatologists have 
as yet been unable to foretell the 
exact time of occurrence of these 
periodic rainfall depressions, the 
drouths, with all their dire con- 
sequences, have been no surprise 
to them. For example, during the 
first two decades of the present. 
century, rainfall in the great 
plains was unusually abundant. 
This produced optimism and en- 
couraged an unfortunate exten- 
sion of cultivation farther and 
farther into regions which never 
should have known the plow. The 
danger was foreseen by Weather 
Bureau officials at the time and a 
warning note sounded. 

In discussing drouth, we speak 
glibly of certain deficiencies in 
rainfall, with reference to the 
normal, but seldom do we grasp 
the enormous quantities of water 
represented in such shortages. 

One inch of rainfall represents 
for an acre of land 113 tons of 
water. Last year, North Dakota 
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had only about half of normal 
rainfall. That means that the 
state, based on the normal rain- 
fall, was short of moisture some 
960 tons of water for each acre of 
land, on the average; or about 43 
billion tons for the state. When 
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ergy that is required to extract 
that much additional water from 
the air for a single state for one 
year, it is difficult to understand 
how anyone could seriously con- 
sider the proposition of man- 
made changes in climate. 








we consider the enormous en- 


G 


New Method of Preserving Milk 


Recent experiments in Germany have led to the discovery that 
when milk is treated with oxygen it will retain its fresh qualities over 
a long period of time. Whole milk, cream and butter may be treated by 
this newly discovered process. 

Professor Richter, of Kiel University, has found that if the milk 
is heated to a temperature of 58 degrees Centigrade before it is treated 
with oxygen the results are entirely satisfactory under usual conditions 
of handling. If, however, the milk is not pre-heated previous to the 
oxygen treatment, it is necessary to keep it at a temperature not ex- 
ceeding 8 degrees Centigrade during periods of shipment. 

The process employed for the oxygen treatment is comparatively 
simple. Rustless steel containers with screw top openings are used. A 
reducing valve allows for the admission of the oxygen and provision is 
made for the escape of the gases. 
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Regular Drenching Pays 


Condensed from The Michigan Farmer 


D. H. LaVoi 


checkup on death losses 

reported by sheep raisers 

shows that very few 
are caused by internal para- 
sites in flocks that have been 
drenched at regular monthly in- 
tervals during the grazing season, 
and once or twice during the 
winter. This is noteworthy, inas- 
much as the greater percentage 
of the deaths in sheep result 
either directly or indirectly from 
the infestation of internal parasites. 

In flocks where inconsistent 
drenching is practiced and when 
intervals of from 2 to 4 months 
pass between each drenching, 
losses are occurring. In these 
flocks the losses are mostly due 
to lung worms, to nodular dis- 
ease caused by nodular worms, 
to small intestinal worms, known 
as thread necked strongle, or 
nematodirus spathiger, and to 
tape worms. 

The fringed tapeworm, very 
uncommon in our native sheep, 
caused some excessive losses this 
last winter in western feeding 
lambs shipped into feed lots. 
Here, too, drenching stopped 
losses and this situation is driv- 
ing the lamb feeder to see that 
drenching is beneficial. 


Regular monthly drenchings 
help to control the life history of 
all internal parasites and in this 
Way act as a preventative meas- 
ure as well as control. The nature 
of the nodular worm infestation 
which shows up in the form of 
small lumps on the intestines is 
such that drenching will not re- 
move the lumps after they are 
once formed. The worms, how- 
ever, can be killed while still in 
the intestinal tract and before en- 
tering the intestinal wall where 
they go through one of the stages’ 
of their life history in these 
lumps. Lungworms are also hard 
to control after they once implant 
themselves in the tubules of the 
lungs but regular monthly 
drenchings also eliminate them 
while in the digestive tract and 
before reaching the lungs. 

Drenching lambs the first time 
at one month of age and at 
monthly intervals thereafter 
keeps the parasites from getting 
a start in them and although the 
older animals in the flock may be 
quite wormy, their young can be 
kept comparatively free through 
this system. 

To get the best results from 
drenching it should be done after 
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the sheep have been off feed from 
12 to 18 hours, for the parasites 
are more easily contacted when 
the digestinal tract is freer of its 
normal content. No harm will re- 
sult in drenching pregnant ewes 
if they are not crowded or ex- 
cited. If they are weak, smaller 
doses should be given. 

Michigan sheepmen find that 
the regular copper-sulphate nico- 
tine-sulphate treatment in liquid 
form gives them the best results. 
This is prepared by dissolving 
one ounce of copper-sulphate (by 
weight) in 3 parts of warm soft 
water to which is added one 
ounce of nicotine-sulphate(40%), 
by measure, and keeping well 
stirred. Metal containers should 
not be used. Drench each adult 
ewe with 4 ounces of this solu- 
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tion and a one month old lamb 
with one ounce. The 3 quarts of 
solution will drench 24 mature 
sheep. Allow the flock free access 
to water before and after drench- 
ing, but remove all salt. Those 
who have tried tablets and those 
who have fed powdered mixtures 
in salt are not satisfied with the 
results they have received in 
trying to control internal para- 
sites in this way. 

When drenching can be done 
for one-half cent per sheep or 
less, why allow your sheep to 
die or become unprofitable pro- 
ducers. Flocks that have been 
regularly drenched will produce 
an income up to $5 more per head 
than those which are not treated 
or those which are drenched ir- 
regularly at yearly intervals. 


Chemical Estimations of the Weekly Nutrient 
Level of a Potato Crop 


Condensed from American Potato Journal 


R. L. Carolus 


Virginia Truck Experiment Station, Norfolk, Va. 


ORE fertilizer to the acre 
is used in producing the 
potato crop than is used 

in producing any of the other 
major crops. A ton of high an- 
alysis fertilizer to the acre is gen- 
erally recommended for the en- 
tire South and middle Atlantic 
section. Prolonged periods of ex- 
tremely heavy rainfall, following 
the fertilization and planting of 
the crop have repeatedly resulted 
in decreased yields because of the 
lack of adequate nutrient mate- 
rials in the soil to facilitate maxi- 
mum absorption and growth at 
some critical period. Therefore, it 
was deemed advisable to collect 
some information regarding the 
efficiency of the plant in utilizing 
the large amount of fertilizer ap- 
plied, the stage or stages during 
its growth when maximum ab- 
sorption occurred and to establish 
criteria of optimum seasonal min- 
eral absorption by the plant. In 
this report an attempt is made to 
outline the seasonal intake of 


nitrogen (N), phosphorus (P), 
potassium (K,O), magnesium 
(MgO), and calcium (CaQ), by 
an average potato crop, and also, 
to indicate at what level mineral 
absorption should be maintained 
to facilitate normal growth. 

Ten uniformly spaced plants of 
average size were taken from 
each of three normal fields at 
weekly intervals during the en- 
tire growth period. Analyses 
were made of both the plants and 
tubers for N, P, K20, MgO, and 
CaO. At the same time sap was 
extracted from a five gram sam- 
ple of tissue taken from the 
lower portion of the main stem, 
and analyzed by rapid chemical 
methods for total soluble nitro- 
gen, phosphorus, potash, mag- 
nesia, and lime. By the first of 
the above methods of analysis 
the total amount of materials 
taken into the plant to a given 
date was found, and by the sap 
analysis some indication of the 
current absorption of the plant 
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as influenced by availability of 
the nutrients in the soil was de- 
termined. 

The plants emerged thirty to 
forty days after planting, and the 
first samples were taken on 
April 16 at the beginning of the 
seventh week, and weekly there- 
after until June 6th. Forty-two 
days after the planting, the 
weight of the entire plant, ex- 
clusive of the seed, was less than 
300 pounds to each acre. How- 
ever, between the fortieth and 
sixtieth day the weight per acre 
of the plant increased from 300 
pounds to 3600 pounds and con- 
tinued to increase at the same 
rate until the eightieth day, after 
which the plant rapidly lost about 
200 pounds to the acre each day 
until harvest. 

The fertilizer practices followed 
on all three farms resulted in the 
application of approximately 123 
pounds of nitrogen, 53 pounds 
of phosphorus, 106 pounds of 
potash, 50 pounds of magnesia, 
and an undetermined amount of 
lime, to an acre. The average 
maximum total nutrient require- 
ment of an acre of potatoes from 
planting time to harvest was 63 
pounds of nitrogen or 51 per cent 
of the application, 9.4 pounds of 
phosphorus or 18 per cent of the 
application, 120 pounds of potash 
or 119 per cent of the applica- 
tion, 12.3 pounds of magnesia or 
25 per cent of the application, 
and 30 pounds of lime. Almost 
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the entire amount of lime, 70 per 
cent of the magnesia, over 40 per 
cent of the nitrogen and potash, 
and less than 25 per cent of the 
phosphorus that was absorbed by 
the plant during its growth was 
returned to the soil in the foliage. 

During the first fifty days less 
than seven pounds of nitrogen 
were utilized by the plant. In the 
next ten days over a pound a day 
was absorbed and during the fol- 
lowing twenty days it had an 
average intake of two pounds a 
day to the acre. After the plant 
itself stopped growing, on the 
eightieth day, there was a gradual 
loss from the foliage which, how- 
ever, was entirely compensated 
for by a similar gain in the 
tubers. 

Phosphorus was absorbed at a 
rate very similar to that of nitro- 
gen but in approximately one- 
sixth the quantity. However, the 
tubers utilized a much larger por- 
tion of the total phosphorus ap- 
plication than of the total nitro- 
gen applied. 

Approximately twice as much 
potash, fourteen pounds to the 
acre, as nitrogen was absorbed 
by the plant during the first fifty 
days of growth and for the next 
thirty days potash continued to 
be taken into the plant at twice 
the nitrogen rate, or two pounds 
a day from the fiftieth to the 
sixtieth day, and four pounds 
each day from the sixtieth to the 
eightieth day. As the 


season 
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ended on the ninety-second day 
the tubers contained 59 per cent 
of the total potash as compared 
with 43 per cent of the total 
nitrogen absorbed. After the 
eightieth day the plants lost 
nearly one-third of their nitro- 
gen and potash and 47 per cent 
of their phosphorus, but these 
materials probably had been re- 
utilized by the rapidly develop- 
ing crop of tubers. According to 
Wilforth and others (6), who 
studied the nutrient requirements 
of several plants including the 
potato at various stages of 
growth, there is no return move- 
ment of nutrients to the soil from 
a growing potato crop, but a con- 
tinuous intake of nitrogen, phos- 
phorus and potassium until har- 
vest. 

The magnesia content of the 
plant analyzed fifty days from 
planting was less than that of 
any of the other nutrients studied 
and had reached an average of 
only one pound to the acre. From 
the fiftieth to the sixtieth day 2.5 
pounds were utilized and in the 
next ten days three additional 
pounds were required. The period 
of maximum requirement oc- 
curred between the seventieth 
and eightieth day when approx- 
imately 4.0 pounds were ab- 
sorbed. There was little change 
in the magnesium content of the 
plant itself after this date, but 
tuber growth required approx- 
imately 1.75 additional pounds to 
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give a total maximum seasonal 
requirement of 12.25 pounds to 
each acre. 

Calcium is not generally con- 
sidered in fertilizer formulation 
for potatoes and so is of interest 
in this study chiefly because only 
seven per cent of the total amount 
absorbed by the crop is found in 
the tubers. About one-fourth as 
much lime as potash is utilized 
by a potato crop. However, lime 
in the soil is of indirect value in 
altering the availability of other 
nutrients and preventing the 
toxic effects of others. At ma- 
turity the lime content of the 
plant had reached its peak and in 
this respect differed from any of 
the other nutrients. The fact that 
calcium was not lost from the 
plant and was found in such 
small amounts in the tuber would 
help substantiate the theory that 
some of the other nutrients mi- 
grate to the tubers at maturity to 
supply a pressing need. 

The aim of every grower is to 
keep the nutrient supply of the 
soil adequate at all times to meet 
the needs of the crop during these 
critical periods. 

To check accurately on the 
nutrient supply of a growing crop 
or to diagnose the cause of some 
possible nutrient deficiency, a re- 
liable and easily manipulated 
method of analysis, based on the 
current rate of absorption and 
including only recently absorbed 
and unmetabolized plant foods, 
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is needed. In the following sec- 
tion of this report a method of 
this nature and a seasonal index 
for practical use with the potato 
crop under conditions similar to 
those occurring in Virginia this 
season will be discussed. 

Table — Optimum weekly nutrient level 


of potato plants under Virginia 
conditions (1936) 
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42 26 1228 216 8500 350 800 
49 60 988 148 5125 650 1100 
56 160 1025 215 8750 675 1000 
68 840 891 150 3125 1075 1100 


70 470 1295 167 8250 1050 1100 
77 630 1104 140 6350 950 1250 
84 743 927 90 6000 1075 1800 
92 678 1204 84 5900 1225 1900 


Ave. for 
season 1085 152 5250 882 13815 


(Expressed as p.p.m. in the expressed sap 
of the main stem.) 


In table 1, from the date of 
average emergence to harvest 
1936, are listed the average 
weekly amounts of each nutrient 
in parts per million found in the 
expressed sap of the stems of 
plants from two normal potato 
fields. Under similar growing con- 
ditions, plants that do not contain 
at least 75 per cent of the 
amounts shown in these tests, at 
a comparative period in the life 
of the crop, should be consid- 
ered deficient in the nutrient in 
question. This nutrient level out- 
line for the potato crop should be 
modified to conform to meteoro- 
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logical conditions and the fer- 
tilizer practices conducted in the 
area in which the comparisons 
are to be made. 

Conclusions 

1. The potato crop is a gross 
feeder and has a large total nitro- 
gen, phosphorus, potassium, mag- 
nesium and-calcium requirement. 

2. From its fiftieth to its eigh- 
tieth day after planting it has its 
maximum nutrient requirement. 
In 1936 during his thirty-day 
maximum absorption period, an 
acre of potatoes absorbed nitro- 
gen at the rate of 1.66 pounds 
daily, phosphorus at the rate of 
0.3 pounds, potash at the rate of 
3.33 pounds, and magnesia at the 
rate of 0.3 pounds for each day. 

3. To ascertain accurately 
whether or not the nutrient level 
of the soil is adequate to meet 
the mineral requirements of the 
plant at any time during its 
growth, rapid chemical plant tests 
should be resorted to, because 
they are shorter and give a more 
definite indication of the nutrient 
intake than complete analytical 
methods, and are more reliable 
in diagnosing nutrient deficien- 
cies than soil tests made after the 
fertilizer materials have been 
applied. 

4. Tests made on the stem of 
potato plants at critical periods, 
or in diagnosing deficiency symp- 
toms under conditions similar to 
those of this experiment should, 
under optimum growing condi- 
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tions, indicate a minimum soluble 
nitrogen content of 700-800 parts 
per million, a minimum soluble 
phosphorus content of 150 at the 
beginning and 60 parts per mil- 
lion at the close of the season, a 
minimum potash content of 2200 
at the beginning and 4500 parts 





OF POTATO CROP 55 


per million at the end of the 
season, a minimum magnesia 
content of 275 at the beginning 
and 800 parts per million at the 
end of the season, and a mini- 
mum lime content of 600 at the 
beginning and 1400 parts per 
million at the end of the season. 


The Mustang’s Last Stand 


Condensed from The Horse 


C. B. Roth 


ILL Shanley told me last 

week that he didn’t believe 

there are over 600 mus- 
tangs in the whole Strip today. 
Of course, this is just an estimate, 
but nobody knows more about 
mustangs than Bill. And he’s had 
an exceptionally good chance to 
look the situation over of late; 
he’s riding for Dave Esplin, you 
know.” 

This is a quotation from a let- 
ter I just received from Roy 
Wright, of Moccasin, Arizona, 
about the wild horse situation in 
Arizona. Wright is a rancher, an 
archaelogist, a student and, above 
all, a horse-lover. 

Well, 600 mustangs are 600 
mustangs; and there’s nothing to 
be perturbed about in that re- 
port, unless one happens to have 
a previous report for compara- 
tive purposes. 


Reprinted by permission from The Horse, Washington, D. C. 


I have such a report. And here 
is an excerpt from another letter 
Wright wrote me on March 20, 
1935: “I have just finished a sur- 
vey of the number of mustangs. 
in the Strip. Several old timers 
assisted me. Their estimates and 
mine tally very closely. We agree 
that the number of mustangs here 
now is somewhere in excess of 
6,000 head.” 

There, gentlemen, is the picture 
of the condition of the American 
wild horse or mustang today. 
Practically destroyed in two 
years’ time. Facing its last stand 
as an American wild creature. 
Staring right at the oblivion 
which overtook the bison in the 
80’s and the passenger pigeon in 
the 70’s. And not a thing done to 
stop it! But when the last of 
those mustangs is trapped or 
shot, something will go from 
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America which can never be re- 
placed; something fine and virile 
and significant; something Amer- 
ican. 

For the fact is that the mustang 
is the most significant wild ani- 
mal on the American continent. 
You may have read of wild horse 
drives and have seen pictures of 
range-bred scrubs, so you are 
finding it hard to believe the 
statement I have just made. But 
consult your western history. The 
conquest of the West was carried 
on from the back of the mustang. 
No horse—no western civiliza- 
tion, to put it bluntly. 

As Emerson Hough points out 
in that classic of his called “The 
Way to the West,” men could go 
afoot and conquer the Appalachi- 
ans, the Cumberlands, the Ohio 
Valley, the Mississippi River 
country—but they were power- 
less to cope with conditions in 
that country beyond. Here a 
footman was lost. But put him up 
into the saddle on a mustang, and 
give him a long Pennsylvania rifle 
to carry in front of him, and 
there rode a continent conqueror. 

And where would the American 
army sent West to quell the In- 
dians have been without the help 
of the mustang? And the trail- 
breakers who brought cattle up 
from Texas, how could they have 
hastened the course of empire 
without the help of game little 
mustangs? And the pony express 
riders? 
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He was everywhere a horse was 
needed, and he met all condi- 
tions admirably; he was small 
but tough, he could live off the 
country, he had endurance, and 
he had heart. As Major General 
William Carter says of him: 
“There was never a gamer, hard- 
ier and more enduring animal for 
use in the desert and mountain 
regions of the far West than the 
wide-ranging mustang, hand for 
hand of height, and pound for 
pound of weight.” 

Nor is the contribution of this 
horse altogether in the past. Ride 
through the cattle country today. 
Down in Texas the ranch owner 
will likely lead out a close- 
coupled, sleek little animal. “Best 
quarter hoss in the country,” he'll 
boast, and you'll ask: “What is 
he?” and the answer will be: 
“Steeldust.” Well, the word Steel- 
dust is used today to designate 
a horse which is a cross between 
a Thoroughbred and a mustang. 
Or attend a rodeo. Those fine 
roping horses, cutting horses, calf 
horses, though they may carry a 
generous supply of hot blood, all 
show the influence of their mus- 
tang ancestry. The mustang is 
still the groundwork for western 
horse flesh. 

There are horsemen who will 
tell you, in answer to some of my 
queries, that there hasn‘t been 
such a thing in America as a 
mustang since the nineties; that 
the horses running wild in the 
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several western states are not 
mustangs at all, but merely in- 
bred range horses, descendants 
of a few individuals that heard 
the call of the wild and jumped 
out of corrals and went native; 
that they are the kind of horses 
known vernacularly as “broom 
tail,” “jug head” or “fuzz tail.” 
These horsemen are not entirely 
wrong. On most wild horse 
ranges, the animals haven’t any 
more mustang blood in their 
veins than old Man-o’-War has 
in his. They are inbred runts. 
They are useless. They are lack- 


ing in stamina and intelligence. ‘ 


And it is true that they would 
best be obliterated. 

But the horses I am talking 
about are genuine mustangs, 
horses that trace their lineage 
back to the original Spanish 
horses loosed by the conquista- 
dors in the fifteenth century. 

The question then is,how have 
they been able all this time to 
resist the inroads of civilization? 

The answer is in the country 
where they live. Even today the 
Arizona Strip is a wild country, 
isolated, hard to reach, friendless 
to man, almost valueless so far 
as his ambitions to make money 
are concerned. The Arizona Strip 
is that country lying along the 
border of Arizona and Utah. One 
part of that section, an area 
roughly fifty miles by one hun- 
dred, is especially isolated. To the 
east and north rises a jagged 
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range of barren red mountains, 
called the Vermilion Cliffs. To 
the west is Kanab Creek, with a 
deep colorful canyon almost as 
vast as that of the Grand Can- 
yon, which it adjoins. To the 
south is the millioned-acre Kai- 
bab Forest, which ends abruptly 
at the brink of the Grand Canyon 
of the Colorado. 

A perfectly enclosed and 
marked range, consisting of five 
thousand square miles of can- 
yons, semi-desert arid plateaus, 
hot in the summer time, cold in 
the winter time, dry both winter 
and summer; a terrifically hard 
country. When the first settlers 
poured into Arizona Territory, 
they avoided the Strip for the 
very good reason that there was 
so much better land everywhere 
else. Hardy Mormon cattle and 
sheep men ran their herds in it 
part of the year; and along the 
fringe was a_ scattering of 
ranches. But that was all. Early 
in the 20’s, the Government 
opened it up for veterans’ home- 
steads. A few score came. Most 
of them left. It was no farming 
country. 

But it was a country which the 
mustang liked and to which he 
could adapt himself. He flour- 
ished there. Pushed back from 
every other range, he made it his 
final home. The range has always 
been poor, but many generations 
of mustangs managed to live well 
off it. They asked nothing more. 
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It was harsh, of course. The weak 
animals perished; the hardier 
lived on. Mustangers occasion- 
ally would make their forays, but 
they only served to keep the 
herds in check. And every year 
came a fresh crop of colts, some 
to live, some to die, all to serve 
in their respective ways to per- 
petuate the breed. 

So until two years ago the 
mustang was in no danger of 
obliteration. Handled just as he 
had been handled for genera- 
tions, he could have remained 
unchanged for years. But when 
ninety per cent of a breed dis- 
appears inside of two years’ time, 
there must be some drastic cause. 
And the cause here is simple 
economics. 

The current price of mustangs 
two years ago was $2.50 a head 
at the wild horse trap. It cost 
$500 to fit up to go after the 
horses. It required weeks of hard 
work. In a season one might take 
out 200 head, with five men 
working. Thus the investment 
would come back—but what 
about six months’ wages for five? 
Why, it was better to punch cows 
than to trap hosses. 

Then the problem of economics 
entered the picture, and the Gov- 
ernmen: began making rehabili- 
tation loans to southern farmers. 
These farmers needed horses, had 
the money to pay for them. 
Where are the horses? they 
asked. There was a _ shortage. 
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And then some astute dealer hit 
upon the solution. The mustang. 
Of course! Small, tough, easy to 
keep—the very thing for these 
small cotton farmers. So he sub- 
sidized a wild horse outfit. It 
brought back plenty of horses. 
And they brought good prices. 
Wind of this wafted over the 
desert, reached cowboys and 
waste land drifters. Fabulous 
tales were told. “Baldy Waters 
got twenty-five bucks a head at 
the trap.” Buyers began invading 
the country, offering up to $15, 
$20 for animals. Well, you know 
what happened to the buffalo 
when hide prices became high 
enough to be interesting. The 
same. with the mustang. 

A little over a year ago word 
reached me of what was going on 
in the wild horse country. Stories 
came to me of the way the mus- 
tangs were being run to death; 
stories about the brutality and 
destructiveness of the mustang- 
ers, which resulted in killing one 
animal in every three taken at the 
traps; disquieting stories which I 
didn’t believe, because I didn’t 
want to believe them. 

So I decided last summer to 
take a trip through the range, to 
see for myself how much was 
true. 

I found that the horses are 
caught in traps, made by fencing 
the few water holes. Once caught, 
they are brutally treated. One 
horse in three on the average, I 
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found, died in the process. The 
water holes reek with the stench 
of decaying mustangs; around 
one of the larger of them my 
companion and I counted four- 
teen dead mustangs. And one 
party of Mormon mustangers 
started from a trip to St. George, 
Utah, thirty-odd miles, with sixty 
head, and reached there with only 
three. No wonder the mustangs 
are going so fast! There hasn’t 
been a colt crop in two years. The 
mustangers haven’t given the 
herds enough respite to breed 
and foal. 

Unless something is done to 
stop it, the mustangs will be an 
extinct animal in another two 
years. The question is, what can 
be done? 

The simplest and most effective 
answer I can give to my own 
question is: Establish a wild 
horse refuge in the Arizona Strip, 
under Government control and 
supervision, and dedicate it in 
perpetuity to the mustang of the 
West. 

Such a refuge, aside from sav- 
ing this useful breed with all its 
associations in American history, 
will accomplish several important 
ends. Consider them. First, it will 
preserve the mustang strain in 
purity, for breeding experiments 
by horsemen. The mustang, as I 
have indicated, can add some- 
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thing to the American horse. 
Crossed with Thoroughbred 
blood lines, horseman can pro- 
duce a useful light horse for polo, 
army use, riding, hunting and 
western cow work. 

If the refuge is kept under 
careful supervision, the undesir- 
able animals, the scrubs, can be 
trapped out and destroyed. Even- 
tually a breed of superior mus- 
tangs will be the result. As they 
become too numerous the surplus 
can be trapped and sold. 

Second, because the connota- 
tion of the word mustang sug- 
gests something that quickens 
the blood of every one—the 
refuge would attract widespread 
attention, which would highlight 
the horse and the cause of the 
horse and arouse an informed’ 
sentiment in his favor. And, third, 
the wild horse refuge will become 
an attraction which will draw 
thousands of travelers in the 
course of a year. 

My proposal is that we horse- 
men band together and recom- 
mend the establishment by the 
United States Government of this 
wild horse refuge. For this course 
there is precedent in that coun- 
try. Not far away is the House 
Rock Buffalo Refuge, set aside 
for the protection of the American 
bison.Why not a mustang refuge? 





Farm Aid in Foreign Countries 


Condensed from The Nation’s Agriculture 


L. A. Wheeler 


Bureau of Agricultural Economics 


N extraordinary increase in 
governmental activity in 
behalf of agriculture has 
taken place in all parts of the 
world in recent years. It is not 
difficult to see why. Agricultural 
depression, at least in the sense 
of a less favorable position for 
agriculture than for industry, was 
more or less chronic in practically 
all countries during the years fol- 
lowing the World War. With the 
collapse of prices in 1929-30 the 
situation of farmers became 
acute. This fall in prices was par- 
ticularly serious in the surplus- 
producing countries. But it was 
also serious in the deficit coun- 
tries even though they were in a 
position to insulate themselves to 
some extent from the fall in 
prices through import restrictions. 
Under these conditions govern- 
ments everywhere tried to sup- 
port the prices of agricultural 
products within their own bound- 
aries in numerous and varied 
ways. In certain cases principal 
reliance was placed on the de- 
preciation of currency in terms 
of gold. Schemes of direct mar- 
keting control were inaugurated. 


In some countries extremely high 
barriers to imports were intro- 
duced and in still others pro- 
duction restrictions calculated to 
reduce the exportable surplus 
were put into effect. 

The United Kingdom, largest 
agricultural importing country in 
the world, sponsored some of the 
most interesting governmental aid 
experiments. In 1931, the Brit- 
ish Government established im- 
port duties on agricultural prod- 
ucts, whereas there had been no 
duties on most of such products 
since the middle of the nineteenth 
century. But the imposition of 
import duties played a relatively 
minor role in British farm relief 
activities. The principal relief 
measures involved either guaran- 
teed prices or special marketing 
programs. 

For instance, the British Gov- 
ernment guaranteed British pro- 
ducers a fixed price equivalent to 
approximately $1.35 a bushel on 
wheat produced in Great Britain 
up to a maximum of 50,000,000 
bushels a year. There were no 
guarantees on amounts produced 
in excess of this fixed quantity. 
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Chiefly as a result of this price 
guarantee the British wheat acre- 
age was increased some 35 per 
cent and the British producer 
now supplies about one-fourth of 
the British requirements, as com- 
pared with only one-eighth prior 
to the introduction of the wheat 
plan. 

In other cases the British Gov- 
ernment has relied upon market- 
ing schemes, which vary greatly 
for different products but which 
in essence provide for “compul- 
sory co-operation.” That is to 
say, when the majority of pro- 
ducers desire a particular line of 
action with respect to their com- 
modity, the law permits them to 
put such a scheme in operation 
with the assistance of the govern- 
ment. All producers, not only 
those who vote in favor of it, are 
required to participate. These 
schemes have been put in effect 
with respect to hops, potatoes, 
fluid milk, pigs, and bacon. Ad- 
ministered by boards elected by 
the producers themselves, they 
have met with varying degrees 
of success, but apparently they 
have generally stabilized the 
prices received by producers. 
They have encountered consid- 
erable opposition from consumer 
interests and for this and other 
reasons have been considerably 
modified from time to time. At 
present, however, there is no in- 
dication that this method of deal- 
ing with individual commodity 
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problems will be abandoned. In 
any event, it is clearly not a pro- 
gram intended simply for an 
emergency situation. 

Germany is another country 
that normally has imported large 
quantities of agricultural prod- 
ucts. Unlike the United Kingdom, 
the German Government has al- 
ways followed a policy of import 
restrictions as a means of pro- 
tecting domestic agriculture. But 
while Germany formerly relied 
on import duties to maintain do- 
mestic prices, as did practically 
all other deficit countries, in re- 
cent years it has adopted much 
more direct measures, such as 
import quotas and government 
monopolies on imports. In addi- 
tion, the German Government, 
since the advent of the present: 
National Socialist Government in 
1933, has introduced extensive 
governmental control over the 
marketing of domestic agricul- 
tural products. This control in- 
volves the fixing of prices all 
along the line from producer to 
consumer. 

Moreover, the German Gov- 
ernment has granted production 
subsidies and inaugurated sweep- 
ing programs of land reclamation 
and settlement. One of the most 
interesting aspects of German 
Government policy has been the 
so-called land inheritance law 
which prohibits a farmer from 
disposing of his property and 
sets forth specifically the way in 
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which the farm shall be inherited 
by the farmer’s descendants. This 
law applies to about 20 per cent 
of German farms. Additional leg- 
islation prohibits the sale or 
transfer of the remaining farms 
of over 5 acres except with the 
approval of the government. 

As a result, in part, of these 
numerous government measures, 
Germany is now between 80 and 
85 per cent self-sufficient with re- 
spect to foodstuffs as compared 
with only about 70 to 75 per cent 
in 1929. This has meant a marked 
decline in the German market for 
such American products as lard, 
wheat, and fruit. It has meant 
much higher prices for German 
consumers. 

There is an important differ- 
ence between the methods of at- 
tacking the farm problem in the 
United Kingdom and Germany. 
In the former country the gov- 
ernment has passed legislation 
which provides a means through 
which farmers may co-operate in 
adjusting individual commodity 
situations and, at the same time, 
compels a recalcitrant minority 
to participate in such programs. 
In Germany, on the other hand, 
the government has essentially 
taken over directly the agricul- 
tural industry and through gov- 
ernmental agencies is attempting 
to improve the lot of the German 
farmers. 

Farm relief measures of other 
agricultural importing countries 
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fall within one or the other of 
these methods of approach or 
some combination of them. High- 
er barriers to imports, particu- 
larly through import quotas or 
through government import mo- 
nopolies, have dominated. 

The principal examples of pro- 
duction restriction in foreign 
countries are found in Denmark 
and the Netherlands. These coun- 
tries for many years have ex- 
ported considerable quantities of 
specialized livestock products to 
the United Kingdom, but with 
the change in the British policy 
toward imports a substantial part 
of this market was lost. Conse- 
quently, without having an alter- 
native export outlet, and having 
a limited domestic demand, there 
appeared to be no alternative to 
a drastic reduction in the number 
of livestock in these countries. 
In Denmark, legislation provided 
for a reduction in the number of 
hogs and cattle. Reductions were 
carried out primarily through the 
strongly organized co-operative 
marketing associations. But it is 
important to note that, strong as 
these associations are, they were 
not in a position to bring about 
the desired reduction in livestock 
numbers without the aid of sup- 
plementary legislation by the 
government, including restrictions 
on imports of agricultural prod- 
ucts, 

In the Netherlands, production 
reduction was carried out more 








i a A il 


a te > ee a 








1937 


directly through governmental 
agencies. The pig central pro- 
gram involved a production quota 
to each farmer and the issuance 
of ear tags to be placed on those 
animals that were to be allowed 
to reach maturity. Minimum 
prices are established by the 
government on bacon hogs for 
export. To provide funds to main- 
tain these prices, a slaughter tax 
is imposed on hogs killed for the 
domestic market. Under this pro- 
gram the hog numbers in the 
Netherlands was reduced, at one 
time, by as much as 50 per cent. 
The Netherlands Government 
also instituted an extensive sys- 
tem of import control through 
government monopolies. 

In the Latin-American coun- 
tries, the principal form of farm 
aid has probably been the in- 
direct method of currency depre- 
ciation. Through this policy the 
governments of many of these 
countries were able during the 
years of the depression to keep 
farm prices, in terms of their 
own currencies, at a level that 
was fairly satisfactory to pro- 
ducers. In the case of Brazil, 
currency depression as a means 
of maintaining internal farm 
prices has been a matter of gov- 
ernment policy over a period of 
many years. 

In addition to depreciating the 
currency, the Argentine Govern- 
ment established fixed prices for 
a number of the more important 
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products, such as wheat, corn, 
and flaxseed. If market prices fell 
below the guaranteed price, the 
government would pay the differ- 
ence out of profits on sale of 
foreign exchange. As a matter of 
fact, so far as wheat is concerned, 
poor crops in North America 
caused prices for the most part 
to be above the minimum prices, 
and the government paid very 
little. During the present season 
the minimum price policy has 
been suspended. 

In conclusion some reference 
should be made to farm-aid de- 
velopments in Canada. Probably 
the most interesting was the pas- 
sage in July, 1935, of the Can- 
adian Grain Board Act. Under 
this act a wheat board was es- 
tablished with the power to buy 
wheat from producers at fixed 
minimum prices, to sell wheat in 
the export market as advantage- 
ously as possible, to assume own- 
ership of all stocks of domestic 
wheat in Canada, and finally to 
control grain elevators and to 


regulate their relations with 
transport agencies. 
Under this legislation pro- 


ducers are not compelled to sell 
their wheat to the board at the 
guaranteed price. If they do so 
they are assured of getting at 
least the minimum price and they 
may get more if the board finds 
it possible over the entire season 
to sell at more than the fixed 
price. On the other hand, if the 
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price received by the board aver- 
ages less than the fixed price, the 
losses are to be assumed by the 
national treasury. In the first 
season of operation, 1935-36, the 
board established a minimum 
price of 87.5 cents per bushel and 
about two-thirds of the wheat 
produced was sold by the farmers 
to the board. The board was not 
able to get an average of 87.5 
cents, so that losses of approx- 
imately $12,000,000 were in- 
volved. During the present season 
the price of wheat has been con- 
sistently above the minimum set 
by the board. 

Foreign governments every- 
where look upon the welfare of 
agriculture as a matter of seri- 
ous national concern. It seems 
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probable that with the return of 
higher world prices and increased 
industrial activity in practically 
all countries there will be some 
relaxation in governmental activ- 
ities in relation to agriculture 
abroad. Some indication of this 
is to be found in the suspension 
of the guaranteed minimum 
prices for grain in Canada and 
Argentina, and in increased im- 
port quotas or reduced import 
duties in some of the European 
deficit countries. But looking over 
the situation as a whole, it seems 
clear that direct government aid 
to agriculture in foreign countries 
will continue for many years on a 
scale considerably larger than 
prevailed in the years before the 
world depression. 
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What's a Turken? 





Condensed from The Poultry Item 


W. L. Roper 


New Jersey College of Agriculture 


AVE you ever seen a tur- 
ken? They have been ex- 
hibited in poultry shows 

throughout the United States in 
the past twenty years, frequently 
advertised as “a cross between a 
turkey and a chicken,” and their 
long bare necks have made more 
than one poultry fancier twist his 
own neck in curiosity. Incident- 
ally they have become the center 
of a nation-wide debate that 
threatens to replace that ancient 
one over the question, “which 
came first, the hen or the egg?” 

Yet you will be surprised to 
know how few poultrymen can 
correctly answer the question: 
“What’s a turken?” 

True the turken has been said 
to be such a cross, but only by 
those ignorant of its true nature 
or those who thought this a 
clever way to exploit it at poultry 
shows. It is actually a distinct 
chicken breed, known as the 
Bare-Neck or the Transylvania 
Naked Neck variety. 

To banish the confusion that 
has resulted from this slanderous 
talk about the fowl’s ancestry, 


the United States Government 
patented the name “Bare-Neck” 
for this breed, about six years 
ago. Dr. M. A. Jull, formerly 
poultry husbandman of the Bur- 
eau of Animal Industry, U. S. 
Department of Agriculture, and 
other outstanding students of the 
domestic fowl had previously re- 
ferred to the breed as the Tran- 
sylvania Naked Necks. 

In 1927, Dr. Jull called atten-- 
tion to the confusion. 

“Such a claim,” he said, “is 
not founded on established fact, 
and no records have been pub- 
lished of such a cross. Moreover, 
if such a cross were possible, the 
progeny would in all probability 
be sterile. The turkey and the 
fowl do not belong to the same 
species or family and are too dis- 
tantly related to cross with even 
the remotest hope of securing 
progeny.” 

The Bare-Necks are believed 
to have originated in eastern 
Hungary, although the fowl’s his- 
tory is not definitely known. Be- 
cause the bird’s head and about 
three inches of its neck are devoid 
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of feathers, it has been of special 
interest to students of biology. 

Dr. Jull pointed out that the 
fowl’s peculiar bare-necked char- 
acteristic is inherited “as a simple 
dominant to normal feathering.” 
If a Bare-Neck is mated to a 
fowl with a feathered neck,, all 
the progeny of the first genera- 
tion will have bare necks, while 
in the second generation, three 
out of every four will have naked 
necks, the remaining one having 
a feathered neck. 

Such tests have proved to the 
satisfaction of scientists that the 
bird is a distinct breed of fowl 
and not a cross. 

Somewhat larger in stature 
than the average chicken and a 
good egg producer, the Bare- 
Neck deserves more serious con- 
sideration than it has been given 
as a freak side-show attraction. 
It is one of the hardiest and 
healthiest breeds known and is a 
rapid grower. Hens only four or 
five months old weigh from four 
to five pounds, while a rooster of 
the same age will average from 
six to seven pounds. The ma- 
tured hen reaches a weight of 
seven pounds and the rooster av- 
erages ten pounds or better when 
grown. Another advantage of the 
breed is that it is easy to dress, 
there being fewer feathers to 
pluck. 

Two varieties of the Bare-Neck 
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are now becoming popular with 
California poultrymen. They are 
the Reds and the Blacks, so 
called from the color of their 
feathers. The Reds, however, are 
not actually red but a light 
brown, similar in coloring to the 
Buff Cochins; while the Blacks 
resemble the Black Wyandotte in 
plumage. The Blacks are believed 
to be superior to the Reds as egg 
producers, some of them averag- 
ing 198 eggs a year. The eggs of 
the Blacks have white shells and 
those of the Reds brown shells. 
This too is strange as dark feath- 
ered chickens usually lay -brown 
eggs. 

The equipment needed for rais- 
ing Bare-Necks is the same as 
that required for other varieties 
of fowl, with one exception. The 
bird, being larger than the aver- 
age chicken, needs a little more 
room. Care must be taken, how- 
ever, to keep the roosters sep- 
arated as they are very pugna- 
cious and ferocious fighters. 
While Bare-Necks can be run in 
lots of 100 to 200 birds, poultry- 
men interested in stock develop- 
ment and hatching eggs find it 
more satisfactory to allow only 
twelve hens to a cock. 

Regardless of whether or not 
the fowl becomes popular com- 
mercially, the question of its or- 
igin will, no doubt, continue to 
intrigue the interest of students. 
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Harvesting Green Grass for Silage 





Condensed from The Rural New-Yorker 


H. H. Tucker 


HE chief objection to the 

use of grass silage is that 

there is so much more weight 
to handle than in the case 
of dried grass. The Northern 
Branch of the New Jersey Agri- 
cultural Experiment Station has 
very largely overcome this factor 
by rebuilding its hay loaders. 
This has not been an expensive 
task and has very greatly im- 
proved the loaders for all kinds of 
hay. It was found that the light 
slats and the ropes, which usually 
come with the loader, cannot 
stand the strain of loading green 
grass. The ropes become wet 
when handling green hay early in 
the morning or in wet weather 
and will often shrink to a point 
of breaking the slats or pulling 
loose. If the rope is loose enough 
to overcome damage from shrink- 
age, it will be too loose when it 
is dry. This was overcome by 
replacing all light slats with good 
heavy oak slats and replacing the 
ropes with No. 3 electric welded 
machine chain. The ends of this 
chain were fastened together by 
means of No. 71 1%4-inch Sargent 
hooks, which were closed after 
hooking the chain ends together. 
These chains were placed closer 


together than were the ropes. 
They were spaced so that they 
came between the rows of loader 
teeth. It was necessary to use 
seven to eight chains with the 
spacing depending upon the make 
of the loader. The slats were 
drilled at the correct point and 
the chain wired, or otherwise 
fastened, to them with these fast- 
eners extending through both the 
link and the slat. This chain was 
laid loose with very little slack, 
since there was no stretch or 
shrinkage and conditions are al- . 
ways the same. The rebuilt loader 
is rigid enough so that in case 
it becomes overloaded, it will 
cause the wheels to slide instead 
of breaking slats or ropes. 

The cost of this type of chain 
is about six cents per foot and 
about 250 feet of chain is required 
to rebuild a loader. It will cost 
about $18 for new strong slats 
and chains. This is very insigni- 
ficant as compared to the time 
required to repair the loader, or 
the labor necessary to load this 
green hay by hand. 

This, of course, was not the 
first remodeling job. Water- 
proofed rope, cables, and other 
types of chain as well as other 
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types of slats were used. An at- 
tempt was made to fasten the 
chains and ropes with wire 
placed around the slats. This let 
the chains and ropes slip out of 
line in spite of all that could be 
done. Staples, cotter pins placed 
through the slats, and any num- 
ber of other methods were also 
tried. The final conclusion is that 
it is best to use the chains and 
place them evenly between the 
loader teeth which pick up the 
hay. Most damage seems to be 
done when the chains get out of 
line and catch on the teeth, thus 
stopping the loader and causing 
breakage at any point where the 
loader may be weak. 

Another objection brought out 
about loading hay with the loader 
is that it will pick up stones on 
stony land. It was found that by 
forking the hay over and shaking 
it out previous to feeding it into 
the cutter, the stones were re- 
moved. This system has been 
used for five years in connection 
with the hay drier without any 
serious damage to the cutter from 
stones. This method will also 
loosen the hay so that it can be 
fed to the cutter more uniformly, 
with better results. 

The green hay is loaded from 
the swath when the hay is heavy. 
Much time and many repair parts 
are saved in this manner, since 
the machinery is not overloaded. 
The loader is followed by the 
side-delivery rake which throws 
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the remaining hay over on the 
new swath, and cleans the field. 
The danger of rolling stones into 
the windrow is decreased. This 
method is also easier on the rake, 
since there is less grass to rake, 

There are machines now on the 
market which will cut and elevate 
the green grass onto the wagon or 
truck, and others which will also 
chop the material in the field be- 
fore loading. These machines 
should be very useful in deliver- 
ing material to the silo in its best 
condition, with the smallest loss 
of moisture and, at the same time, 
the material should be free from 
stones. All of these advantages 
are of great importance. How- 
ever, the extra weight of such 
machines and the more compli- 
cated operations may make this 
method impractical for fields with 
steep slopes. 

The keeping quality of grass 
silage is influenced by moisture, 
even distribution and packing, 
and the addition of molasses. 
Grass for silage should be cut 
and blown into the silo with a 
moisture content of 65 per cent 
or more. This will mean cutting 
grasses before they are too ma- 
ture and transporting them to 
the silo without permitting them 
to wilt, except in the case of very 
immature grasses and legumes 
which ‘may be allowed to wilt. 
Should the moisture content be- 
come too low, water may be 
added. The amount of water 
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necessary is more than is often 
realized, and should the water be 
added by means of a hose the 
operator will find the method 
time-consuming. The Experiment 
Station has purchased a revolving 
lawn sprinkler which will be 
placed in the top of the silo so 
that water may be added evenly 
over the surface. 

It is extremely necessary that 
grasses or legumes be evenly dis- 
tributed and packed into the silo 
in such a way as to prevent air 
pockets, which cause molding and 
spoilage. This is particularly true 
when silage is being stored in 
silos of 14 or more feet in diam- 
eter. It has been found that more 
even distribution and packing 
can be obtained by means of a 
distributor pipe. One man mov- 
ing about in the silo can operate 
the distributor pipe and aid in 
the proper packing of the ma- 
terial. When the distributor pipe 
is not used, the chopped grass 
will pile up in cone-shaped piles 
and then topple over so that air 
pockets are left in the material. 
Additional men may be used in 
the silo for packing, but this is 
not necessary. The greener grass- 
es with the higher moisture con- 
tent have been found to pack 
much better than the more ma- 
ture grasses. 

Molasses should be added to 
supply soluble carbohydrates 
necessary for quick fermentation. 
Any type of feeding molasses can 
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be used satisfactorily. At least 40 
pounds of molasses should be 
added per ton of green weight for 
non-legumes, and 75 to 100 
pounds for legumes. 

In the original trials with grass 
silage at the New Jersey Agricul- 
tural Experiment Station, the mo- 
lasses was added with water to 
insure even distribution. Forty 
pounds of molasses were placed 
in a 40-quart milk can and the 
remainder of the can was filled 
with water and thoroughly mixed. 
The resulting mixture contained 
one pound of molasses per quart, 
or four pounds per gallon. This 
mixture poured very readily, and 
had sufficient bulk so that the 
molasses could be measured 
easily and distributed evenly 
throughout the grass. This mo- . 
lasses mixture was placed in a 
tank high enough above the cut- 
ter so that the solution would run 
readily through a hose into the 
blower pipe at its base. The exact 
amount of molasses mixture for 
each load was placed in the tank. 
The flow was regulated by a 
valve as the grass was chopped 
and blown into silo. 

In later practice the molasses 
has been added without diluting 
with water. A barrel of molasses 
is placed well above the level of 
the feeding table. Should it: be 
necessary to place the barrel six 
feet or more away from the cut- 
ter, it will also be necessary to 
use larger pipe to overcome vis- 
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cosity. In this case, a 1% or 1%- 
inch pipe is necessary so that the 
molasses will be delivered in suf- 
ficient quantity. A practice found 
to give good results is to attach a 
114-inch pipe to the large open- 
ing of the barrel. This pipe, to 
which a gate valve is attached, 
extends to a point over the cut- 
ter table. The molasses is allowed 
to run onto the green grass on 
the feeding table before the grass 
goes into the cutter. Molasses 
added in this manner becomes 
well mixed with the grass as it 
goes through the cutter and 
the blower. 

It is possible to gauge the mo- 
lasses used by the size of the 
stream of molasses falling onto 
the grass. Roughly, a stream of 
molasses three-eighths inch in 
diameter will give about 50 
pounds per ton of green grass 
when the table of the No. 127 
Papec hay chopper is kept evenly 
filled with grass. It is possible to 
check this further by determining 
the length of time necessary to 
chop a ton of green grass and the 
length of time necessary to draw 
a quart of molasses. The time to 
chop a load divided by the weight 
of the load in tons of course gives 
the time necessary to chop a ton 
of material. Molasses weighs ap- 
proximately three pounds per 
quart. The time necessary to chop 
a ton of material is divided by 
the time necessary to run a quart 
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of molasses. This result multi- 
plied by three, the approximate 
weight of a quart of molasses, 
gives the pounds of molasses ad- 
ded per ton of green material. 

Should the molasses not run 
fast enough to give the desired 
amount per ton, even when the 
valve is wide open, it is possible 
to increase the rate of flow by 
increasing the pressure in the mo- 
lasses barrel. A simple way of in- 
creasing this pressure is to tap 
the small plug of the barrel and 
fit this with a tire valve. A small 
tire pump can then be attached 
and used to increase the pressure 
in the tank and obtain the neces- 
sary flow. In some cases it may 
be practical to use two barrels of 
molasses at the same time and in- 
crease the molasses applied in 
this manner. 

Power requirements for chop- 
ping grass for silage are prac- 
tically the same as for making 
corn silage. Various methods of 
sealing silos of grass silage have 
been tried. Additional molasses 
added on top of the silage does 
not seem to give the desired re- 
sults. The spoilage of grass silage 
is about the same as that en- 
countered in corn silage when 
green grass of high moisture con- 
tent is used. Any material added 
which will give additional weight 
or stop air circulation to the grass 
will cut down on the spoilage. 








Feed Makes Big Calves 


Condensed from The Nebraska Farmer 


Carlyle Hodgkin 


NE lot of young Hereford 
cows at the North Platte 


Substation had calves this . 


spring that weighed an average 
of 57 pounds. Another lot of 
young Hereford cows, same age, 
had calves that averaged 73 
pounds, 16 pounds heavier. Six- 
teen is a lot of pounds difference 
in the weight of calves at birth. 
The one lot of calves outweighed 
the other by 28 per cent. The 
difference was in the feed. 

Since the fall of 1933, M. L. 
Baker, animal husbandman at 
North Platte, has been conduct- 
ing a most interesting and note- 
worthy experiment that he calls 
“Development of Breeding Cat- 
tle.” He has learned from it thus 
far that the winter feeding of 
range cows may affect the weight 
of their calves as much as 16 
pounds. 

At the beginning of the experi- 
ment he selected four lots of 
heifer calves averaging 425 
pounds. Every summer the heif- 
ers have all run together in the 
Same pasture and every winter 
they have been kept separate in 
the four lots, except that this past 


winter Lots 1 and 2 were put 
together. 

All that the heifers, now cows, 
in Lot 1 ever have had to eat is 
grass in the summer and prairie 
hay in the winter. The cows in 
Lot 2 got prairie hay and 1 pound 
of cottonseed cake the first win- 
ter and have had nothing but 
prairie hay in the winters since. 
The cows in Lot 3 have had 
prairie hay and 1 pound of cot- 
tonseed cake per day every win- 
ter. The cows in Lot 4 have had 
prairie hay and steamed bone 
meal free choice. The following 
table tells the whole story of 
winter and summer gains since 
the fall of 1933. (Add 425 pounds 
to the total figure at the bottom 
of any column and you have the 
average weight of the heifers in 
that lot as of April 7, when the 
experiment was closed for the 
winter 1936-37. 

The loss recorded for the third 
and fourth winters is, of course, 
because of the heifers’ first, and 
second calves. The first calves 
from Lot 3 outweighed the first 
calves from Lot 1 by 8 pounds. 
This year’s calves from Lot 3 


Reprinted by permission from The Nebraska Farmer, Lincoln, Nebraska 
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beat Lot 1 by 16 pounds. Thus 
the value of a protein concentrate 
to supplement native hay for 
breeding cows is clearly demon- 
strated. 


Loti Lot2 Lot3 Lot4 
(Ibs. (Ibs. (ibs. (Ibs. 
Period gain) gain) gain) gain) 
Firs t 
Winter ... 26 119 120 37 
First 
Summer .. 196 154 152 182 
Second 
Winter .... 40 25 123 45 
Second 
Summer . 815 300 240 323 
Third 
Winter(loss) 291 272 106 264 
Third 
Summer . 149 130 42 130 
Fourth 
Winter(loss) 115 185 52 100 
Total Gain . 320 $21 519 353 


Another fact Mr. Baker con- 
siders significant is that the 


heifers in Lot 2, though they 
gained 119 pounds the first win- 
ter when they were fed cotton- 





August 


seed cake, are now no better in 
any way than Lot 1. That shows 
conclusively, he thinks, that it 
does not pay to feed heifers a 
protein supplement the first win- 
ter and then discontinue it. 

As to the heifers that got 
steamed bone meal, their record 
is only slightly better than Lot 1. 
The first calves in Lots 1 and 4 
weighed the same; the second 
calves from Lot 4 averaged 6 
pounds heavier than Lot 1. Mr. 
Baker believes that without doubt 
the heifers in Lot 4 have derived 
some benefit from the steamed 
bone meal they have eaten. He 
points out, however, that the 
heifers in Lot 3 have actually 
eaten more phosphorus in their 
cottonseed cake than the Lot 4 
heifers have in their bone meal. 

This experiment is to be con- 
tinued for at least one more year 
to get the story for the fifth win- 
ter and the third crop of calves. 








A New Method of Preserving Green Feeds 


Reprinted from The Jersey Bulletin 


Prof. Oscar Erf 


Ohio State University 


N the third of September, 
1935, a receiver was 
packed full of freshly cut 

green alfalfa hay and dry ice on 
the farm owned by Mr. A. G. 
Bookwalter of Springfield, Ohio. 
The receiver was built by The 
William Bayley Company, also 
of Springfield. It was made like a 
galvanized iron silo except that 
it was made gas tight in order to 
hold about 22 pounds of pressure 
per square inch. This so-called 
“green hay storage tank” was 
opened on the eleventh day of 
January, 1936, and the hay was 
found to be in practically the 
same condition as it was when it 
was stored. This experiment has 
probably been the most success- 
ful of many which we have car- 
ried on during the past 24 years 
in attempting to preserve the 
green of the hay. 

In 1926, Dr. Ernest Scott di- 
vided the green part of the hay 
into three groups: 

1. The chlorophyl, which has a 
decided effect upon the red blood 
cells and hemoglobin of the blood 
of the animal. 


2. Xanthophyl, which furnishes 
factors necessary for reproduction. 

3. Carotin, which is the pre- 
cursor to vitamin A and plays an 
important part in protecting the 
body from some infections, es- 
pecially the exposed mucous 
membranes. 

We have in the past been at- 
tempting to dry hays in order to 
preserve the three factors, having 
the minerals as far as we could 
determine in proper relation with 
proteins, carbohydrates, and fats, 
and we have been quite success- 
ful except in the preparation of 
the chlorophyl. When the tem- 
perature of 135 degrees F. is ex- 
ceeded for one half hour, we have 
found (with the help of Dr. In- 
man of Antioch College) that 
chlorophyl deteriorates, the de- 
terioration is increased in pro- 
portion to the length of time the 
hay is exposed to the tempera- 
ture. When green fresh hay is 
subjected to temperature of 160 
degrees for twenty minutes, the 
result is practically equivalent to 
subjecting it to the conditions 
above. 


Reprinted by permission from The Jersey Bulletin, Indianapolis, Indiana 
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The limit of practical drying 
seems to be at temperatures 
ranging from 180 to 190 degrees, 
for thirty minutes. The chloro- 
phyl in the plant is decidedly 
changed at 200 degrees. However, 
hay dried at temperatures of 180 
to 190 degrees retains the xanth- 
ophyl and carotin to a high de- 
gree. In an ordinary brown leaf 
that is taken out of the mow, the 
chlorophyl and the xanthophyl 
are completely lost and only a 
comparatively small percentage 
of the carotin is present. While a 
large per cent of the proteins, 
carbohydrates, and some fats are 
still available for nutrition, the 
metabolization of the minerals is 
interfered with due to the loss of 
the vitamins and enzymes. 

In 1928, we made an attempt 
to freeze the green hays for the 
purpose of preserving all of the 
nutritional factors found in the 
growing hay. The hay was placed 
in barrels and put in a freezer at 
a temperature of ten degrees 
above zero F.The hay was stirred 
in the freezer in order to cool it 
rapidly. After this, the hay was 
placed in barrels, removed from 
the freezer, and kept at a tem- 
perature of 25 degrees F. The 
hay came out of the barrels in 
winter in perfect condition other 
than being slightly limp after 
being thawed for several hours. 
However, it had to be fed within 
four or five hours after it had 
thawed, as the hay deteriorated 
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rapidly when left at ordinary 
stable temperature. The chief ob- 
jection to this method of preser- 
vation was the expense and the 
inconvenience of the packing and 
removal of the hay from the re- 
ceivers. However, we had de- 
signed a structure something like 
a silo which was insulated on the 
outside and had expansion coils 
on the inside against the walls. 
We found that it was necessary 
to lower the temperature of hay 
to the freezing point before put- 
ting it into this structure because 
of the insulating effect of loose 
green hay. We have experienced 
this insulating effect even in the 
barrels when the uncooled hay 
was packed. In these cases, the 
hay in the center of the barrel 
was slightly fermented. Hay cut 
in lengths of from %4 to % inches 
and allowed to lay on a pile or 
put into a barrel, begins to heat 
within an hour and a half. This 
is due probably to the oxidation 
combined with the effect of en- 
zymes. There are still great pos- 
sibilities in the preservation of 
hay by this method, on the 
farms where it is to be consumed 
on the farm and not shipped. 
These experiments led us to 
conclude that perhaps hay could 
be equally well preserved by 
using CO, gas and nitrogen gas 
in barrels and putting them at 
temperatures of 40 degrees. How- 
ever, where the hay was cooled 
and the gas was directly intro- 
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duced, the hay apparently was in 
perfect condition. This was es- 
pecially true where nitrogen gas 
was used, 

In 1930, we first mixed dry ice 
(which is congealed COz) with 
the hay. This had the precooling 
effect and at the same time it 
gradually liberated CO, gas. At 
the same time we precooled a 
second barrel and a third barrel 
of hay was not precooled. Nitro- 
gen gas was introduced in both 
barrels. In a fourth barrel, chlo- 
rine gas was used. All these bar- 
rels were kept at a temperature 
of 40 degrees F. The hay mixed 
with dry ice was in perfect con- 
dition after six months of storage. 
The hay in the second barrel was 
in extraordinarily good condition, 
but the third barrel (not pre- 
cooled) showed a deterioration in 
the center. The hay mixed with 
chlorine gas showed a marked 
deterioration of chlorophyll, indi- 
cating that we had used too much 
chlorine gas. The per cent of 
chlorine used was one part to ap- 
proximately 1,000,000 parts hay. 

In 1931, it was thought that 
probably by placing 10 pounds 
pressure per square inch on the 
barrels that it would allow us to 
use higher temperatures. Conse- 
quently, one barrel was filled and 
the equivalent of 50 pounds of 
dry ice to one ton of hay was 
used. With a pressure of 10 
pounds this hay seemed to be 
well preserved at the end of a 
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five and a half month period at 
55 degrees F., storage tempera- 
ture. The hay in this particular 
barrel had the characteristic fresh 
aroma that green grass usually 
has and was similar to the odors 
we got at low temperatures with 
nitrogen gas as the preservative. 
Owing to the expense of precool- 
ing the hay, we abandoned the 
nitrogen experiment although it 
left the hay in a splendid condi- 
tion. We tried the chorine the 
second time, introducing one part 
to two million and kept it at 55 
degrees F. In both tests with 
chlorine we were unable to de- 
velop a desirably flavored feed. 
The cows refused to eat it, while 
they were very eager to eat the 
hay preserved with the CO, and 
nitrogen. ' 
In 1932, we prepared three 
barrels of green hay with dry 
ice and in one mixed 5 pounds of 
magnesium sulphate per ton of 
hay; another barrel in which 
there was mixed 5 pounds of 
calcium chloride per ton of hay 
was prepared. The magnesium 
sulphate gave a very much green- 
er hay, thus showing a better 
preservation of chlorophyl, while 
the calcium deteriorated the 
chlorophyl to a certain extent. 
In another barrel %4 pound of 
iron ammonium citrate per: ton 
was used with 56 pounds of dry 
ice. The iron ammonium citrate 
apparently darkened the hay but 
evidently did not deteriorate the 
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chlorophyl. When fed it did not 
interfere with the metabolism and 
an extract of this hay decidedly 
increased the hemoglobin of the 
blood of a rat. Most of this phys- 
iological work was done by Dr. 
Lowell Erf, then of the Medical 
Research Department, Ohio State 
University. 

During 1932 we continued the 
experiments with dry ice in bar- 
rels with higher pressure and 
with higher temperatures. These 
barrels, with hay preserved at the 
rate of 70 pounds dry ice per ton 
of hay, were kept at 65 degrees 
for six months with 15 pounds 
pressure. Another barrel was 
filled with the same hay, using 
dry ice at the rate of 70 pounds 
per ton under 15 pounds pres- 
sure at 70 degrees. But this bar- 
rel was only stored for three 
months. This hay came out in 
splendid condition although there 
was some degeneration and a 
little mould in the hay kept six 
months. Another barrel, mixed 
at the rate of 80 pounds dry ice 
to the ton of hay kept at 80 
degrees with 10 pounds pressure 
for 6 months, showed deteriora- 
tion and mould. Another barrel, 
having 100 pounds dry ice at 90 
degrees temperature for six 
months, showed marked deteri- 
oration and considerable mould. 

In 1933, at Randleigh Farm, 
Lockport, New York, owned by 
Mr. William R. Kenan, Jr., three 
tanks were filled. One with damp 
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hay dried for four hours; a 
second with green hay cut and 
immediately put in, and a third, 
with dry hay. Each tank con- 
tained a layer of dry ice at the 
ratio of 280 cubic inches of ice to 
the 50 gallon tanks. These tanks 
were stored at a maximum tem- 
perature of 78 and a minimum 
of 62 until May. When they were 
opened there was no pressure; all 
were found to be somewhat 
mouldy and sour. The larger 
amount of dry ice used produced 
a high pressure and opened the 
joints on the tanks and released 
the pressure. We apparently had 
used too much dry ice for the 
tank. 

In 1934 on the Randleigh 
Farm, the tanks were refilled, 
using only fresh cut green and 
partly dried hay. In one tank the 
hay was dried in the sun for four 
hours. Carbon dioxide was again 
used in the form of dry ice in 
both barrels, at the rate of 2 
cubic inches per cubic foot of 
hay. The ice was broken up into 
small pieces and _ distributed 
through the hay as evenly as 
practical. These were sealed and 
put away at temperatures same 
as in 1933, until May, 1935. 
These were in much better con- 
dition when opened than those of 
the previous year. The hay re- 
tained its green color and the 
high per cent of moisture without 
being sour. The hay was palat- 
able to the cows. This indicates 
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that the fact of small pressure in 
the tanks is important for hay 
preservation. We were greatly 
aided in this experiment by Mr. 
B. A. Lee, engineer, and Mr. T. 
E. Grow, manager of the farm. 

In 1935, the tanks were again 
refilled the same as in 1934 ex- 
cept for a fine mist of water, 
having been sprayed over the 
hay, which was to take up a part 
of the CO, gas and act as a 
greater preserving agent. The 
purpose was principally to sub- 
due the growth of mould at a 
lower pressure. A second tank 
was filled with green hay and dry 
ice and into it was sprayed a 
vapor of oil of mustard to pre- 
vent mould. We had used this 
with success before, but the pal- 
atability of the hay was some- 
what reduced. 

In 1933, we also filled a tank 
on the Raemelton Farm, Mans- 
field, Ohio, owned by Mr. Frank 
B. Black. The work was done by 
Mr. Otto Kline, manager of the 
farm. The tank was filled with 
hay at the rate of 70 pounds per 
ton of hay and stored at ordinary 
barn temperature for three 
months. The tank had developed 
a low pressure for a time. The 
hay was preserved in perfect 
condition. In 1934, Mr. Kline 
made the first attempt to fill a 
glazed tile silo. Thirty pounds of 
dry ice and 60 pounds of dry 
molasses were used per ton of 
hay. We found that the sugar 
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deteriorated the chlorophyl and 
did not hold a sufficient amount 
of CO, to prevent slight mould- 
ing. However, a large amount of 
hay was palatable although it 
was brown in color. The silo was 
made of tile and was painted in 
order to be gas tight. We dis- 
covered, however, that this was 
quite impossible as the gas would 
leak out around the joints. 

In 1935, our second experi- 
mental project on hays was to 
determine the different per cent 
of moisture in hays at the rate of 
70 pounds dry ice per ton with 
85 per cent moisture in the green 
hay and a second barrel with 68 
per cent moisture, both under a 
10-pound pressure. We found a 
marked deterioration in the hay 
with 86 per cent water. The 68. 
per cent hay, after a period of 
five months, retained its normal 
green color and was in a good 
state of preservation. 

In 1935, also, the silo at the 
Raemelton Farm was again filled 
at the rate of 70 pounds dry ice 
per ton of hay without molasses 
and without pressure. The hay 
was markedly deteriorated and 
was of comparatively little value. 
A similar silo was filled on the 
farm of Mr. George Gray of Co- 
shocton, Ohio, and we found it, 
too, to be not a very great suc- 
cess. With the different experi- 
ences we have had in our work, 
we have come to the conclusion 
that no silo is really tight enough 
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to preserve hay with gas. It 
seemed that a slight pressure with 
a moderate temperature and a 
moderate per cent of water in the 
hay were the principal factors to 
be taken into consideration in the 
preservation of these hays. 

As above mentioned, Mr. 
Bookwalter and the William Bay- 
ley Company visualized the im- 
portance of this method of hay 
making, and made a metal tank 
with the joints properly packed 
with rubber, with rubber set-in 
joints at the doors, and with a 
tight top. They proceeded to fill 
this tank (which was 8 ft. in 
diameter and 28 ft. high) with 
cut alfalfa. The knives on the 
cutter were set at % inch. This 
silo was filled in three days, using 
70 pounds of dry ice per ton of 
green alfalfa. Due to the fact that 
it took so long to fill the tank, 
only 2 pounds of gas pressure 
developed. The hay remained in 
the tank from September 3, 1935, 
to January 11, 1936, with a 
maximum temperature for a few 
days of 80 degrees F. and an 
average temperature of about 60 
degrees for the first 30 days. The 
temperature after this varied 
from 60 to 10 degrees. This par- 
ticular tank had no insulation. 
When opened on January 11, the 
feed was in perfect condition with 
a slight deterioration of chloro- 
phyl, and was apparently palat- 
able to the cows. This was the 
first successful practical attempt 
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to preserve the green grasses of 
the field as they are brought in 
from the fields. 

The problem of cost is an im- 
portant one and one in which the 
average man is very interested. 
The tank or receiver costs about 
40 per cent more than an average 
metal silo. If, however, insula- 
tion on the outside is desired, the 
cost would be slightly more, de- 
pending on the kind of insulation. 
Mr. J. W. Persohn, engineer of 
the National Carbide Co., has 
been of great aid to us in our dry 
ice problems, especially those 
concerned with the circulation of 
gas in the tank. 

According to statistics, approx- 
imately 74 per cent of the ordin- 
ary hay produced is changed to a 
grey-brown color in curing. Ap- 
proximately 11 per cent is re- 
moved from the field and used 
for bedding and many times is 
burned. Of course, there is no hay 
made at present, as far as is 
known, that was equal in nutri- 
tion to this green, natural hay as 
it is preserved by dry ice in these 
hay tanks. Consequently, a sav- 
ing is effected even over that of 
mechanically and artificially dried 
hays, from the nutritional stand- 
point. This year when the mar- 
ket price of ordinary hay is $8 
to $10 a ton, these artificially 
dried hays are selling from $30 
to $35 per ton. 

Not taking into consideration 
all the factors, the hatchability 
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alone, of eggs in this artificially 
dried hay is worth at least this 
much more as has been deter- 
mined by the experiences of large 
hatcheries and in cattle breeding 
farms. Of course, the advantage 
of artificially dried hay is that it 
can be shipped and merchandised 
while the green hay preserved in 
tanks is only practical when used 
on the farm upon which the tanks 
are located or where it can be 
delivered short distances in a 
short time to prevent deteriora- 
tion. According to our own tests, 
this green tank hay is even better. 
The advantages that are obtained 
are difficult to estimate. The dry 
ice costs from $1.75 to $2.25 per 
ton of hay, which is slightly more 
than the cost of wind rowing and 
loss of leaves in drying in the 
ordinary manner. The extra haul- 
ing and cutting also costs a trifle 
more than does putting it in the 
barn with a hay fork, but we 
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find it preferable to handle the 
cut hay. Cut hay is also much 
easier to feed and Miller’s dis- 
ease, which sometimes develops 
in cows due to dusty hay, is com- 
pletely eliminated. 

We believe that, taking every- 
thing into consideration, the ad- 
vantages of this system of storing 
green feed are so great in com- 
parison with the ordinary system 
of hay making that we can elim- 
inate the factor of increased cost 
with the same quality of hay. 

While we are enthusiastic 
about this method of hay mak- 
ing, it must be understood that 
further improvements have to be 
made even though it seems to be 
now practical. In the develop- 
ment of any new method only 
time with constant thought and. 
improvement will be of advan- 
tage in its becoming so practical 
that it will be acceptable to the 
general public. 





Peanut Production 


Condensed from The Southern Planter 


E. T. Batten 
Superintendent Virginia Peanut Experiment Station 


T is probable that peanuts are 
of American origin. Seeds 
found in the tombs of the 

ancientIncas in Peru indicate that 
the crop was grown there as early 
as 950 B.C. There is also evidence 
that they were grown in Egypt 
and other parts of Africa at a 
very early date. It is thought that 
peanuts were first brought into 
this country by slave traders in 
early colonial times. The crop 
was first grown in Virginia on a 
commercial scale by Dr. Matthew 
Harris who lived near where the 
town of Waverly now stands. 
Dr. Harris began producing pea- 
nuts in 1844 and disposed of his 
crop by taking it to Courtland 
on court days where it was 
bought by horse traders and 
others who assembled there for 
this big county event. By 1869 
peanuts were the leading crop of 
Sussex county. Peanut production 
in Virginia was given a great im- 
petus by the Civil War. Northern 
soldiers campaigning in Virginia, 
learned to like the taste of the 
kernels and sent or took some 
home to their families. This 


helped to create a demand where 
peanuts were practically un- 
known. Domestic production in- 
creased 300% between 1865 and 
1870. Peanuts were also im- 
ported at this time from South 
America, West Indies and Africa. 

Late in the 19th century, the 
perfection of a peanut planter by 
J. R. Ayers gave a still further 
boost to production. About 1904, 
a practical picker was put on the 
market and this, together with a 
machine for shelling which ap- 
peared at the same time, helped 
still further to increase acreage. 
Since that time, cleaning and 
shelling plants equipped with 
modern machinery have been lo- 
cated over the entire producing 
area. Processing plants are found 
all over the country. 

For some time Virginia was 
the leading state in the produc- 
tion of peanuts, but about 1900 
when the boll weevil began to 
make cotton growing unprofit- 
able, Southern farmers began to 
substitute peanuts for a part of 
their cotton acreage. Since that 
time, peanuts have become one 
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of the most important Southern 
crops. It is estimated that the 
cost of producing a ton of pea- 
nuts and a bale of cotton is about 
the same. The prevailing price of 
the two crops governs to some 
extent the acreage which is 
planted to each. In 1936 about 
1% billion pounds of peanuts 
were produced in this country. 
Peanut production is by no 
means confined to the United 
States. In fact a very small part 
of the world production is in this 
country. The bulk of the total 
production is grown in Asia with 
large acreages still planted in 
Africa. 

It is interesting to note that 
peanuts were introduced into 
China about 1894 by a mission- 
ary from this country. This mis- 
sionary took two small lots with 
him on his return to that country 
and gave one lot to each of two 
Chinese farmers near the mission. 
One farmer liked the taste of his 
so well that he ate the entire lot. 
The other planted his. From this 
small planting it was discovered 
that conditions in that country 
were ideal for the production of 
the crop. China soon became the 
world’s greatest producer of pea- 
nuts and exports from that coun- 
try to the United States were a 
serious menace to the growers in 
this country until a prohibitory 
tariff blocked their entrance al- 
most completely. 

The peanut (Arachis hypogea) 








PEANUT PRODUCTION 81 


is not a nut but belongs to the 
pea family. It is a legume and 
usually has an abundance of no- 
dules on its stocky root system. 
The flowers appear in the axils 
of the leaves, the male being 
yellow and rather showy while 
the self-fertilized ones are almost 
completely hidden. After fertili- 
zation takes place, the peduncle 
bearing the ovary elongates and 
pushes the pointed ovary under 
the soil surface. Here the pod 
containing the kernels, develops. 
Should the ovary not reach the 
ground, there would be no devel- 
opment of fruit. The idea that 
the flowers must be covered arti- 
ficially, which was so common 
for a time, is false. The flowers 
are almost entirely self pollin- 
ated. This factor is a great help. 
in selecting single plants for seed 
which seem to possess inherent 
characteristics for productivity or 
other desirable traits. 

There are two distinct types of 
peanuts: those which make an 
erect or bunchy growth, and 
those which have long, prostrate 
branches growing close to the 
ground. In the bunch type, the 
fruit forms mainly around the 
tap root, while with the runner 
type the fruit is found along the 
entire lateral branch. Commer- 
cially, varieties are classed as 
large, medium and small. Jumbos 
and Virginia Bunch are the chief 
large varieties, Runners and some 
types of bunch are medium sized, 
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while Spanish and Valencia are 
examples of the small type. Jum- 
bos and a few Virginia Bunch 
supply the greater part of the 
crop which is to be cleaned and 
sold in the hull. The part of the 
crop of these varieties which can- 
not be sold for this purpose is 
shelled. These varieties produce 
a high percentage of extra large 
kernels which bring the highest 
price on the shelled market. In 
this form they are mostly used 
for salting purposes. Runners, 
small Bunch and Spanish are 
mostly shelled and used in the 
manufacture of confections, pea- 
nut butter, salted peanuts, oil 
and numerous by-products. The 
residue from which the oil has 
been pressed is known as peanut 
meal and is valuable as a protein 
feed for livestock. 

In addition to supplying the 
farmer with his chief source of 
cash income, the waste peanuts 
which are left in the ground at 
digging time supply a large part 
of the feed used in fattening his 
hogs. Hogs fatten very rapidly on 
peanuts and at the same time the 
meat acquires that flavor which 
to a large extent has accounted 
for the popularity of the famous 
Smithfield ham. Peanuts produce 
soft and oily pork which is ob- 
jectionable on most livestock 
markets, but is highly desirable 
for the Smithfield cure. 

Peanut vine hay is another 
valuable product to the peanut 
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grower and is one of his chief 
sources of feed for his horses, 
mules and cattle. This hay is of 
very high feeding value, especi- 
ally when the crop is dug before 
frost kills the vines. ‘The hay 
should be either put in the barn 
or carefully stacked in the field 
as soon as the peanuts are picked. 
The value of the 1936 peanut 
crop in Virginia, exclusive of the 
hay and hog feed, is considerably 
over six million dollars. 

Light, sandy soils are ideal for 
the production of peanuts. The 
crop requires a soil which will 
warm up quickly in the spring, 
and one which does not pack 
tightly from the effect of heavy 
rains. If the soil is hard, the 
needles cannot enter and fruiting 
is impossible. Then, too, the pea- 
nut hull tends to take the color 
of the soil in which it is grown. 
The color of the hull is a very 
important factor where the crop 
is to be cleaned and sold as un- 
shelled goods. As a rule the 
smaller types of peanuts do bet- 
ter on the heavier soils than do 
the Jumbos. 

Commercial fertilizers are not 
used in growing peanuts to the 
same extent as with corn and cot- 
ton. Experiments at the Holland 
Station have shown that it does 
not pay to use nitrogen in con- 
nection with growing peanuts if 
the crop is in a rotation including 
a legume. Nitrogen usually pro- 
duces an excessive growth of vine 
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with late maturity. Frost often 
kills the vines before the crop is 
dug with consequent damage to 
the quality of both nuts and hay. 
Favorable results from the use of 
nitrogen are sometimes obtained 
on the very poor, sandy soils. In 
most cases profitable results are 
obtained from the use of both 
phosphorus and potash. Phos- 
phorus seems to promote early 
growth of vine and maturity of 
seed. It also tends to produce a 
higher percentage of meat to 
weight of hulls. (See table I.) 


Table I 
Poundsof Percent 
unshelled meat to 
per acre total weight 


800 Ibs. high grade slag 1350 69.3 
600 Ibs. open hearth slag 1275 67.4 
No phosphate—no lime 925 61.6 
800 Ibs. 16% 

superphosphate .... 1125 64.1 
800 Ibs. 16% 

superphosphate, 

150 lbs. limestone .. 1525 67.8 


On the lighter soils (those 
which are usually most deficient 
in potash) this element is most 
important. Plots receiving potash 
make a healthier growth of vine 
with vigorous stems and appar- 
ently a greater capacity for put- 
ting on fruit. The most popular 
way of using potash in the pea- 
nut section is to apply it mixed 
with lime. This material is com- 
monly called prepared lime. As a 
rule, very beneficial effects are 
obtained from the use of this mix- 
ture as most peanut soils are very 


deficient in both lime and potash. 
It is often the case. that manu- 
facturers selling this material use 
the lower grades of potash salts 
(kainit or low grade manure 
salts) to supply the potash in the 
mixture. When this is done and 
the material applied before plant- 
ing, poor stands are the result. 
Since relatively large amounts of 
low grade materials must be used 
to supply the desired amount of 
potash there is a greater concen- 
tration of salts around the seed 
which seriously interferes with 
germination. This is especially 
true when moisture is lacking im- 
mediately after planting. 

It is better where a mixture of 
lime and potash is to be used, to 
have the manufacturer specify 
that only concentrated salts are 
used to supply the potash. If this 
cannot be done the material 
should be applied on the rows 
just as the plants are emerging. 
Another advantage from the use 
of concentrated salts is that a 
larger amount of lime is present 
in the mixture. 

Peanuts do not produce well on 
very acid soils nor when the ap- 
plication of lime is too heavy. Soil 
tests should show a pH of 6.0 to 
6.6. Most soils in the peanut sec- 
tion are below 6.0 and lime should 
be added—1,200 to 1,500 pounds 
per acre of ground limestone or 
its equivalent is usually sufficient. 
This should be applied every 
third year, preferably before pea- 
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nuts in the rotation. Larger ap- 
plications are often harmful. It is 
generally recommended that suf- 
ficient lime be used broadcast to 
produce a pH of 6.0 to 6.6 and 
then use about 500 pounds of an 
0-10-6 (npk) fertilizer in the drill 
before planting. If potash is de- 
rived from low grade materials, 
apply on the row just as the 
plants are coming through. 
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Recent experiments have 
shown that magnesium is defici- 
ent in most peanut soils and that 
the addition of this element to 
the peanut fertilizer is usually 
beneficial. This material is best 
applied in the form of dolomitic 
limestone. If this is not available, 
sulphate of potash magnesia or 
other salts carrying magnesium 
may be used inthe peanut fertilizer. 


A very effective spray recommended for the eradication of poison 
ivy consists of three pounds of common salt dissolved in one gallon of 
soapy water. The first application should be made early in June and 


later applications should be given as new shoots appear. 
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Scientific Control of the Nutritional 


Content of Cow’s Milk 


Condensed from Certified Milk 


W. C. Russell, Ph.D. 


Biochemist in Nutrition, New Jersey Agricultural Experiment Station 
and Rutgers University, New Brunswick, N. J. 


OR many years laboratory 
studies have been made of 
the constituents of milk. 

Casein and whey albumin, fat, 
lactose, calcium, phosphorus, and 
vitamins A, B, C, and G are the 
constituents of nutritional value 
which occur in sufficiently large 
amounts to allow milk to be 
classed as a source of some degree 
of importance. Occurring in small- 
er amounts, in many instances in 
traces, but for which milk is not 
considered a significant source, 
are vitamins D and E, and the 
better known inorganic elements, 
iodine, copper, manganese, iron, 
sodium, chlorine, potassium, zinc, 
nickel, aluminum, magnesium and 
sulfur. Among the organic sub- 
stances which are found in small 
amounts are lecithin, cephalin, 
cholesterol, urea, creatine, crea- 
tinine, uric acid, choline, methyl 
guanidine, and certain enzymes 
and pigments. Milk is unique 
among foods as a source of casein, 
whey albumin, and lactose, and 
possibly some fatty acids, but all 


of the other constituents are 
found in other common articles 
of food. 

The composition of miik varies 
with the breed, and the season 
of the year, age, stage of lacta- 
tion, and frequency of milking. 
To some extent the temperature, 
and the ration, are among the 
factors which affect the concen- 
tration of some of the constit- 
uents. 

Attempts to change the com- 
position of cow’s milk, partic- 
ularly in the case of the fat con- 
tent, seem to have been dictated 
by economic considerations rather 
than by a desire to improve its 
nutritional value for the human. 
Many studies have been made 
of the influence of the kind and 
quantity of fat in the ration upon 
the fat of the milk. Conflicting 
results have been obtained, some 
investigators finding an increase 
of milk fat to accompany an in- 
crease in fat in the ration and 
others a decrease. Studies by 
Maynard and McCay have led 
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them to the conclusion that the 
fat content of a dairy ration has 
a special value in addition to that 
represented by its energy content. 
The practically complete removal 
of fat from the dairy ration re- 
sulted in the lower yield of milk 
and of fat and they conclude 
“that the primary effect is on the 
total secretion and not on the fat 
constituent.” In later experiments 
with goats Bender and Maynard 
obtained evidence that specific 
fats added to a fat-free ration 
had a positive effect on fat and 
milk yield. This group of workers 
suggests that certain specific fatty 
acids may be limiting factors in 
the production of milk and fat by 
the cow. In a more recent investi- 
gation by Maynard and associ- 
ates a 4% level of fat in the grain 
mixture was compared with a 
6.5 to 7% level but no evidence 
was obtained that the percentage 
of fat in milk was influenced by 
the level of fat intake. The milk 
and fat yields were generally 
higher with an increase in fat in- 
take but the increase in yield was 
not considered significant. 

Allen has found that for short, 
six-day periods the feeding of 
whole milk, cream, butterfat, 
lard, tallow, or a number of vege- 
table oils caused a marked in- 
crease in the fat content of the 
milk. Increased butterfat produc- 
tion accounted primarily for the 
increase in fat percentage, as milk 
yield was influenced to only a 
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slight extent. The addition of fat 
to the ration was effective 
whether it was added to an ade- 
quate ration or whether it re- 
placed an isodynamic amount of 
carbohydrate. Hence, the fat per- 
centage of milk can be modified 
by adjusting the fat content of 
the ration but the amount of fat 
that must be added to the ration 
to cause an appreciable increase 
in milk fat is so large that the 
results at present are of theoreti- 


cal rather than practical in- 
terest. 
It is well known that the 


chemical and physical properties 
of butterfat can be altered by the 
incorporation of different fats in 
the ration, but whether these 
changes affect the nutritive value 
of butterfat is not known. Re- 
search on the influence of the fats 
of the ration upon the chemical 
nature of the milk fat of the cow 
might lead to the production of 
cow’s milk with a fat content 
chemically similar to that of hu- 
man milk, and thus have a pos- 
sible value in infant feeding. 
It has long been recognized 
that the quantity and quality of 
dietary protein affect the milk 
yield but that the influence on 
the percentage of milk protein 
has been variable and slight. An 
extensive study by Perkins at 
the Ohio Experiment Station, in 
which the same feeds were used 
to prepare rations of markedly 
diverse protein content, revealed 
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part of the vitamin A activity of 
Holstein milk is due to the form 
of vitamin A which is probably 
identical with that in cod liver 
oil, whereas half or more of the 
vitamin A value of Guernsey 
milk is accounted for by the 
same form of the iactor, carotene, 
which occurs in vegetables such 
as carrots, spinach, or green 
beans. 

As far as is known the human 
can convert carotene to vitamin A 
and therefore in consuming a pig- 
mented milk containing carotene, 
the pigment is converted to vita- 
min A and used along with the 
pre-formed vitaminA of the milk. 
Whether all individuals have the 
same carotene-converting power 
is not known but if an individual 
is unable to convert carotene to 
vitamin A, then a non-pigmented 
milk, such as Holstein, would be 
a better source of the A factor 
than a pigmented milk, such as 
Guernsey. 

Although there are variations 
in the total vitamin A potency 
of the milk produced by indivi- 
dual cows of one breed, the diff- 
erence in total activity of the 
milk of different breeds, pro- 
duced on the same ration, is 
probably small. Davis and Hath- 
away found that “the difference 
in the vitamin A content of milk 
from Holstein, Ayrshire, Jersey 
or Guernsey breeds is insignifi- 
cant, when fed the same rations.” 
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Later Hathaway and Davis re- 
ported that Holstein cream con- 
tained more vitamin A than Jer- 
sey cream, Hence the color of a 
milk can no longer be considered 
an index of its vitamin A value. 

When Fraps and co-workers 
fed a ration which supplied a 
relatively small amount of pro- 
vitamin A, 162,500 units per cow 
per day, calculated from their 
data in terms of international 
units, 7 to 16% of the factor 
appeared in the milk. In our own 
laboratory the feeding of from 
495,000 to 670,000 international 
units resulted in an output of less 
than 3° of the factor in the 
milk. According to Baumann, 
Steenbock and associates, 3.3 % 
of the vitamin A consumed ap- 
peared in the milk when the aver- 
age daily ingestion of the factor 
was 240,000 international units, 
1.3% when it was 1,040,000 
units. The latter value was ob- 
tained during feeding on summer 
pasture or by stall feeding of 
fresh alfalfa and probably repre- 
sents the maximum carotene in- 
take that can be provided under 
practical feeding conditions and 
with the feeds ordinarily avail- 
able. It is apparent from a con- 
sideration of the data obtained 
in these three investigations that 
the percentage of the factor in- 
the ration which appears in the 
milk decreases as the quantity of 
the factor in the ration is increased. 





A New Soil Building Crop for the South 


Condensed from Southern Agriculturist 


C. A. Matthews 


ROTALARIA Spectabilis, a 
plant introduced from 
southern Asia about 1919, 
appears to have all the desirable 
qualities for a soil improving 
crop. The seed is_ relatively 
cheap—costing from 8 to 10 
cents a pound—and once a crop 
has matured seed and been 
plowed under it will volunteer 
year after year and no further 
seeding is necessary. It thrives 
on poor land, and requires no 
fertilizer, lime, or artificial inocu- 
lation. It is distasteful to all kinds 
of livestock, thus removing all 
temptation to use the crop for 
hay or pasture. And finally, the 
yield of organic matter is tre- 
mendous—10 to 20 tons of green 
material per acre—and, after the 
crop is mature it is easily plowed 
under or disked into the soil. 
Crotalaria spectabilis is prov- 
ing highly satisfactory as a means 
of increasing crop yields when 
grown in rotation with corn or 
cotton; as a green manuring crop 
to precede truck crops; and as 
a summer cover crop in orchards. 
According to Director Fun- 
chess, of the Alabama Agricul- 
tural Experiment Station: “Corn 
made a yield of 40 bushels per 


acre after crotalaria as compared 
with 12 bushels on similar land 
with no legumes at the Tennessee 
Valley Substation Belle Mina, 
Alabama, and at the Sand Moun- 
tain Substation, corn after crota- 
laria produced 44 bushels per 
acre as compared with 6 bushels 
with no legumes.” In other parts 
of the state, crotalaria grown in 
rotation with corn and cotton re- 
sulted in an increase of from 
188 to more than 300 pounds per 
acre in the yield of cotton. 

In a three-year experiment 
with green manuring crops at the 
Gulf Coast Substation, Fairhope, 
Ala., green crotalaria was plowed 
under in the fall preceding the 
planting of the land to early po- 
tatoes and snap beans. Approxi- 
mately 2.5 tons of green crota- 
laria was plowed under the first 
year; and about 8 tons the second 
year; and about 13 tons the third 
year. The 2.5 tons of crotalaria 
turned under produced an in- 
crease of 23 bushels per acre of 
potatoes, and 5 bushels of beans; 
turning under 8 tons of crotalaria 
resulted in an increase of 45 
bushels of potatoes and 66 bush- 
els of beans per acre; and the 
plowing under of 13 tons of cro- 
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talaria increased the yield of po- 
tatoes 78 bushels per acre and 
that of beans 103 bushels. In 
these experiments the usual quan- 
tities of phosphate and potash 
were used. Previous experiments 
at this station have shown 90 
pounds per acre of nitrogen to be 
sufficent for maximum produc- 
tion of potatoes, yet in another 
experiment in which a complete 
fertilizer was used in connection 
with the green manure crop, the 
plowing under of 13 tons of cro- 
talaria increased the yield of 
potatoes from 209 to 281 bushels, 
an increase of 72 bushels per acre, 
although 90 pounds of nitrogen 
had already been applied. 
Crotalaria is a crop requiring a 
long, warm season for best 
growth, consequently it is best 
adapted to the coastal plains re- 
gion of the South Atlantic and 
Gulf Coast States. The plants do 
not start growth until rather late, 
and make the most rapid growth 
during the hot weather of July 
and August. According to Roland 
McKee, of the U. S. Department 
of Agriculture, the seed should 
be sown at the rate of 15 to 30 
pounds per acre late in the spring. 
It can be seeded in oats in late 
spring and allowed to grow after 
the oats are removed. The crota- 
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laria will make but little growth 
before the oats are mature, and 
will in no way interfere with 
harvesting the oat crop. On poor, 
sandy soils the Alabama Experi- 
ment Station recommends plant- 
ing in alternate rows with corn, 
or planting alone in 3 to 3% foot 


rows and cultivating. When 
planted with corn or alone 7 tol0 
pounds of seed per acre is 
sufficient. 


The approved practice with 
crotalaria is to let the crop ma- 
ture and remain on the land until 
late winter or early spring before 
plowing under. By so doing many 
of the hard seed will be softened 
up and a better volunteer stand 
assured. Moreover, this mass of 
vegetation on the land during the 
winter months will tend to pre- 
vent soil erosion. 


EprroriaL Norte: Seed of cro- 
talaria is poisonous and should 
not be fed to poultry. Because 
of the volunteering habit cro- 
talaria should not be followed by 
a hay crop until the seed has 
had time to germinate and be 
killed. Also it should be kept out 
of fence rows and pastures where 
it might possibly become a weed 
pest.—Southern Agriculturist. 





The Proving of Sires 





Condensed from The Shorthorn World 


L. M. Winters 


University of Minnesota 


NE method of livestock 

breeding that has proved 

very effective as a means 
of improvement has been the use 
of proved sires. Proved sires 
have been used effectively since 
the very beginning of livestock 
improvement. One of the dis- 
tinguishing traits of the really 
great breeders is that they did 
not maintain that they possessed 
the ability to recognize outstand- 
ing sires from their appearance. 
A sire had to prove himself be- 
fore these great breeders were 
willing to go the limit in their 
use. 

The proving of sires has been 
one of the chief instruments of 
all great breeders in both the 
British Isles and America. The 
old British breeders handled the 
problem through a system of 
leases. By that system it was pos- 
sible to test each prospective 
sire’s inherent qualities and then 
use in their own valuable herds 
only such sires as proved out- 
standing. This worked very sat- 
isfactorily under their conditions. 
It, however, has never proved es- 


pecially popular under American 
conditions. There are various 
reasons why their particular plan 
would not work here, but the 
basic principle could and should 
be incorporated in our system of 
improvement. We could well save 
ourselves much grief and expense 
if we developed a workable but 
thorough system of proving our 
sires for the more valuable herds 
at least. The question then be- 
comes—“What shall that plan 
be? 

In developing a plan we should 
consider it from all possible 
angles. We well know that every 
calf has two parents and that 
both parents contribute equally 
to the calf’s genetic make-up— 
each parent contributes a germ 
cell and each germ cell contains 
one-half of the factors which 
enter into the calf’s genetic con- 
stitution. This is true in spite of 
the fact that a calf will fre- 
quently look more like one parent 
than the other. The latter’s con- 
tribution is merely covered up, 
but it will crop out in later gener- 
ations. 


Reprinted by permission from The Shorthorn World, Aurora, Illinois 
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The fact that each of the 
parents contributes equally to the 
new calf raises the question of 
what shall be the quality of the 
cows on which this new bull is to 
be proved? Shall it be the high- 
est possible; shall it be anything 
that is available; or shall it be 
the lowest quality obtainable? 

There are arguments in favor 
of each. It is well recognized that 
a sire may register some degree 
of improvement on a mediocre 
group of females but fail on an 
outstanding group. On the other 
hand, when we obtain an out- 
standing group of calves from 
matings with outstanding females, 
what evidence have we that the 
superiority of the calves is due to 
the sire? How much credit should 
be due the dams? We all know 
very well that certain sires have 
been made notorious largely be- 
cause of the females they were 
used on. This is the big difficulty 
in testing a sire on outstanding 
females. 

The use of all grades of fe- 
males provides convenience but 
fails in accuracy. It provides too 
many possibilities for differences 
due to other factors than the 
comparative merits of the sires 
tested. 

The use of very low grade fe- 
males is objected to on the 
grounds that most any sire can 
make an improvement on very 
low grade females. That is true, 
but all the improvement can then 
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be credited to the sire, and there 
are degrees and degrees of im- 
provement. The young sire that 
registered the greatest improve- 
ment would then be the one to 
use in the best herds. Some out- 
standing dairymen are now using 
this system of testing bulls. The 
bulls are tested on a number of 
very.low producing females. They 
then know that whatever im- 
provement is made is due to the 
breeding qualities of the sire. 

The dairyman has the advant- 
age of being able to compare the 
qualities of his animals in terms 
of pounds of milk and butterfat. 
Would it not be well for those of 
us who are working with meat 
animals to do likewise? Many will 
answer, “It can’t be done.” But 
have we tried very hard? 

If we really wanted to, could 
we not feed these calves out and 
at the close of the trial make 
comparisons of economy of gains 
and comparative merits of the 
finished animals? If this were 
done, we would have a definite 
basis of comparison. The objec- 
tion to the above is that it takes 
work and costs money. On the 
other hand, what of the cost of 
using an unsatisfactory sire on an 
outstanding group of females? 
That cost is tremendous. Not 
long ago I was fortunate enough 
to have the opportunity of look- 
ing over some long time herd 
records from good dairy herds. 
The general trend was that the 
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daughters of one bull would make 
a man’s herd famous. Another 
bull, carefully selected by the 
usual method, would follow and 
down would go the production. 
When plotted, the production of 
many of these herds went up 
with one bull and down with the 
next. 

It is not unlikely that if we had 
a similar basis of comparison on 
meat animals that we would find 
the same thing had been occur- 
ring. Most of us have seen many 
cases where observation alone 
would tell us that it has occurred. 

Our problem then becomes a 
matter of preventing this from 
happening to our best herds. To 
be sure, it would cost something 
to carry out tests of this kind. 
The cost would be far from pro- 
hibitive, however, for we would 
always have the calves to market. 
It would not be necessary to own 
and operate these testing herds. 
Satisfactory arrangements could 
be made with owners so that the 
testing would be carried out sat- 
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isfactorily and yet at a minimum 
of expense. 

The individual breeder could 
carry out a plan of this kind him- 
self, but it would be more expen- 
sive and less satisfactory than if 
the plan were carried out in an 
organized manner. In the future 
we are going to approach our 
breeding problems more and 
more from the group method of 
attack. Some day we will come 
to realize that these problems are 
too big and too slow of solution 
for any one man to solve all of 
them. By pooling our efforts into 
an efficient organized attack we 
will derive solutions much more 
rapidly and at much less expense. 

The use of proved sires has 
been a sound method of improve- 
ment. The old British method of 
proving sires does not appear to 
fit into our conditions. Through 
organized efforts we should be 
able to prove sires for our valu- 
able herds, both cheaply and 
more satisfactorily than by use 


of the old British method. 
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HERE is a direct and 

marked relationship between 

dairy breeding efficiency one 
year and production, feed cost 
and income over feed cost the 
following year, says D. L. Fourt, 
associate dairy husbandman with 
the Idaho experiment station, in 
reporting a study involving 712 
dairy herd-improvement associa- 
tion cows in southern Idaho. 
Breeding efficiency is the meas- 
ure of the breeding health of the 
herd based upon a definite stan- 
dard, usually a living calf each 
year from each cow in the herd. 

First the cows were divided in- 
to three groups according to their 
breeding efficiency—high, 90 per 
cent and above; medium, 70 to 
89 per cent; and low, under 69 
per cent. The following year pro- 
duction records were similarly di- 
vided so that averages could be 
secured for each group and here 
is what the record reveals: 

High efficiency group — 347.8 
pounds of butterfat; $72 feed 
cost; $96 income over feed cost. 

Medium efficiency group — 
330.1 pounds butterfat; $69 feed 


Breeding Efficiency Affects Milk Checks 


cost; $85 income over feed cost. 

Low efficiency group — 300.5 
pounds butterfat; $64 feed cost; 
$75 income over feed cost. 

Most dairymen are surprised 
when shown these figures. Having 
paid little attention to this mat- 
ter, they do not appreciate losses 
sustained as a result of low 
breeding efficiencies. 

“If a cow goes 15 to 18 months 
between calves, as is common, 
she has been milked 14 to 17 
months, the last few usually not 
being very profitable, when it is 
assumed that under average farm 
conditions 10 to 10%4 months in 
milk and 6 to 8 weeks dry is de- 
sirable,” Fourt explains. “Be- 
cause it is a factor in influencing 
herd income, dairy breeding effi- 
ciency should receive as much at- 
tention as dairy farmers now give 
to factors of feeding and manage- 
ment. This involves first the 
keeping of reliable records of 
breeding and calving dates so 
that herd breeding efficiencies 
may be determined.—O. A. Fitz- 
gerald, The Western Farm Life. 
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